
Picture of a Honeywell 
Engineering Laboratory ! 

At the moment the cockpit of this B-36 is literally a test lab — to the Honey- 
well Service Engineer at right. He’s flight-testing the Honeywell E-6 Auto- 
pilot that’s standard equipment on the world’s biggest bomber. 

Every day at air fields across the country similar checks are conducted 
by our Aeronautical Service Engineers. These men also make operating 
tests on Honeywell Turbo -regulators, Electronic Fuel Gauges and other 
equipment— in dozens of different kinds of aircraft. Based on data gathered 
in the air, our Service Engineers make recommendations to Honeywell’s 
design and development engineering staff on how to improve the per- 
formance of Honeywell equipment. 

Flight-testing controls represents just one phase of Honeywell’s famous 
"follow through” program. Beginning in Honeywell’s research laboratories, 
this program continues into aircraft plants where controls are engineered 
individually to each airplane model, goes on through flight testing and 
the training of Air Force maintenance crews. It ends only when the equip- 
ment is superseded by improved models. 

We expect our staff of Service Engineers to grow larger in future years. 
Because automatic control is so important a part of aviation progress. 
And automatic control is Honeywell’s business. 


AERONAUTICAL DIVISION 

Minneapolis-Honeywell • Minneapolis 13, Minn. 
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On the airlines, too . . . every 
transport from DC-3S to the 
newest trans-oceanic airliner 
is Hydro-Aire equipped. In 
fact, every American fighter, 
every bomber, every trans- 
port carries precision-built 
and engineered Hydro-Aire 
equipment. Hydro-Aire. Inc.. 
Burbank, California. 



Easier way to fly a plane 
...or fix one 


I OCKHCED ENCiNesas were looking 
j for a way to sea! the gap between 
elevator and stabilizer on the P2V-5 
"Neptune", thus make controls easier 
to operate. A flap seal— long strip of 
coated fabric— would do the trick. But 
an ordinary flap seal poses a mainte- 
nance problem. Every time an elevator 
is taken off for service, the flap seal 
must be removed too. And with ordi- 
nary flap seals, that's a long, costly job. 
So Lockheed engineers came to B, F. 
Goodrich with the problem. And B. F. 
Goodrich had the answer— the Pressure 
Sealing Zipper. 


The zipper's overlapping rubber lips 
provide a 100% effective seal against 

trols are easier to operate. When an 
elevator is removed, mechanics simply 
unzip the seal instead of laboriously 
raking out one screw after another. If 
a new elevator is installed, old and new 
halves of the zipper mesh perfectly, 
since all halves of the zipper are inter, 
changeable. And the zipper makes it 
easier to get a tight-flccing seal around 
the hump shown over the man's arm 
in the photo. 

B. F. Goodrich Pressure Sealing 


Zippers can be cemented onto either 
fabric or metal. They save space and 
weight. Fit snugly around complex 
shapes. Are used on airplane doors, air 
ducts, inverter covets, watertight pro- 
tective coverings. For information on 
construction and applications of Pres- 
sure Sealing Zippers, write for our 
new booklet, "Hold Everything". The 
B. F. Goodrich Company, Aeronaalical 
Dii'ision, Akron. Ohio. 

B.E Goodrich 
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There is a CMH Stainless Steel Bellows 
to meet every aircraft requirement 


Although CMH manufactures bellows of 
greater diameter than the larger of the two 
illustrated above, this photograph conveys 
the wide size range in which CMH Bellows 
are available. Whatever the size — lA" and 



vanced manufacturing methods permit the 
forming of most types as standard produc- 
tion items with the obvious advantages of 
greater uniformity and lower cost. 

Whate\er your bellows needs, inquire 
about CMH Stainless Steel Bellows. Write 
for complete information. 


CHICAGO METAL HOSE Cerperalien 


ONE DEPENDABLE SOURCE 

for every flexible melol hose requiremeiil 







IN THE NEWS 

G-E FLIGHT TEST CENTER 
FINDS ANSWERS 
IN THE SKY 





Ed Haven, left, now manager of G-E's Aviotion Divisions, 
beside G-E's first airplone, bock in 1930. Prior io this 
purchose, equipment was tested in o monoplane rented 
for a dollar a minute. Foresight of men like Haven made 
possible the extensive facilities now in use. 


New engines and components are tested thoroughly while 
slung from the bomb bay of a 8-29. Here a J47-GE-23, 
powerful new jet recently placed in production, is mode 
ready in the Flying Test Bed. New engine control, onti- 
icing, ond ignition systems were first proved and improved 
in this plane. 


Mony types of aircraft ore used. This B-23 tested high- 
cltilude turbosuperchargers during the war. Cabin pres- 
surizing from turbos, developed on this plone. Is now in 
use on many military croft os well os on some commerciol 
tronsports. 


One of mony projects at the Center has been a jet power- 
plont for a developmental helicopter. A 150-foot bowl 
served os o test pit for "Operotion Skyhook." Ramjet, 
pulsejet, ond turbojet engines ore tested here. 


A B-29 is pushed along by a standord J47, specially in- proved in Koreo. American Airlines crews, under controct 
strumented for test work. Many engine features ond pilot to G-E, perform oil flight operations, 
techniques first checked out here, ore now being corabot- 


The G-E stable of planes includes mony loaned by the ments, outopilots, radar, electronics and communicofions 
government os well os Company-owned craft. Closely equipment, electrical systems, and other aircroft equip- 

guarded, the Flight Test Center tests armament, instru- ment, in oddition to oircraft powerplants. 


GENERAL 


ELECTRIC 


Long distance wires and radio-telephones keep engineers 
in G-E's Aircroft Gas Turbine Divisions in Lynn, Mass., in 
contact wirit the crew in the lest plane. Weidon Orme, at 
the Test Center, talks to Lynn (200 miles eost) with the 
phone in his left hand, ond the B-29 (eight miles up} with 
the phone in his right hand. 


One of the biggest current programs, 
service test of G-E 347 engines in i 
B-45C, for the Air Force. This B-45 is 
planes to join the Flight Test fleet. 


is on accelerated 
North Americon 
me of the newest 


.\ suru svay to ic.st airboriu: uquipmunt is in the air. So Gcntnl 
r.lectric has established an invisible laboratory that stretches 
eight miles up into the sky. 

.■\t the bottom of this lab is thcCi-K ITight l est Center at the 
Schcnecrady, N. County .\irport. Here, a “private air force" 
is init through its paces with new and improved aircraft ctjuip- 
nicnt- \ division of the Company's General Engineering l.ab- 
orator) , the Flight Test Center is devoted entirely to testing 
Cieiieral Electric aviation equipment in the air. 

G-E's program of designing, resting, redesigning, retesting 
means better, more reliable equipment for you. 


Speciol instrument panels in test aircraft ore photographed 
four limes per second. Cameras ond instrument panels 
were speciolly designed for this purpose. After each flight 
the films ore studied minutely to goin all possible informa- 
tion on operation of the engines. 








Operating o'er 1,873 route miles. Pioneer Air 
Lines links 22 cities in Texas and New Mexico 
with fast, dependable service. Obvious!)', depend- 
able engine performance is a "must" — and 
Pioneer assures it with Texaco. Engines of 
Pioneer's entire fleet arc lubricated with Texaco 
Aircraft Engine OH exclusively. 

But it's not alone the high quality of Texaco 
Aircraft Engine Oil that assures eflicienr perform- 
ance and operating economies, Texaco Lubrica- 
tion Engineering Service is a big help to operation 
and maintenance crews— one of the major reasons 

For more than 15 years, more revenue airline 
miles in the U, S. have been flown with Texaco 
Aircraft Engine Oil titan with any other brand. 
Let a Texaco Aviation Representative give you 
all the details and show you the benefits you can 
gain with Texaco. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants in the 48 
States, or write The Texas Company, Aviation 
Division, 135 East 42nd St., New York 17. N.Y. 



k TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 


NEWS DIGEST 


DOMESTIC 

Russian 11-10 being tested at Wright- 
Pattetson Al'B suffered minor damage 
when it belly-landed after a recent test 
flight at Dayton. The landing gear is 
believed to have folded on touch-down. 
Further evaluation will depend on 
whether replacement parts, particularly 
new tires, can be obtained. 

New atomic shielding materials have 
been developed at Oak Ridge, Tenn., 
laboratories, which should aid in devel- 
opment of atomic-powered aircraft, A 
release from the laboratories revealed 
• that work on two programs on shielding 
phenomena and materials has shown 
definite progress. 

Maj, Charles E. Yeager, USAF, first 
man to fly faster than sound, has been 
named "airman of the 'ear" and win- 
ner of the General "Hap” Arnold Me- 
morial Trophy by 110 air cadets from 
14 countries, now in this country under 
international cadet exchange of the 
Civil Air P.itrol. 

Personal and executive plane exports 
for July of planes of 6.000 Ib. and less, 
empty airframe weight totaled 34 valued 
at 5194,028 by nine companies, Previ- 
ous month 38 planes worth 5229,201 
were exported. 

Temporary airframe indu.stry bottle- 
neck has been caused by failure' of NPA 
to allocate aluminum ingot for castings 
in September and part of October. 

Three top USAF generals got new as- 
signments. Maj. Gen, Francis L. An- 
kenbrandt becomes assistant chief of 
staff, communications. Allied Air Forces 
Central Europe. lie was previously 
Director of Communications. Deputy 
Chief of Staff, Operations, in Wash- 
ington, D. C. Maj. General Raymond 
C. Maude, commanding general of the 
1009th Special Weapons Sqdm., 
Washington. D. C.. will take Gen. An- 
kenbrandt’s former post. Brig. Gen. 
Donald f. Keim. director of research. 
Air Research and Development Com- 
mand, Baltimore, Md.. takes command 
of the 1009th. 

TWA’s maintenance base in Kansas 
City, hard hit by last month’s floods, 
will be back to near-normal by the end 
of this week, when the first Connie rolls 
in for overhaul. Flooded offices were 
almost ruined, wiil not be in operation 
until the end of next month. 

First modified Convair T-29 naviga- 


tor-bombardier trainer (military Con- 
vair-Linct) has been delivered to the 
US.4F. Changes include increase of 
gross weight from 40.500 lb. to 43,575 
lb.; outer wing fuel tankage capacity 
inaeased to 1,500 gal., and installation 
of nesv radar training gear. 

Gen. Carl A. Spaatz .\iq>ort is nesv 
name for Reading Municipal Airport, 
Reading, Pa., redcdicated .Aug. 12. 

nNANCIAL 

United Aircraft Corp. reports act in- 
come of $6,307,992 for the first six 
months of 1951 after federal income 
taxes. This compares with a net of 
56,432,136 for the same period last year. 
The corporation noted that total con- 
tracts, orders and letters of intent at 
lunc 30 wore about 51.185 million for 
its several divi.sions. 

Mid-Continent .Airlines turned in a 
net profit of $133,600 in the first half 
of this year, after taxes, compared to 
5154,284 last year in the same period. 
-A reported net loss of 548.424 on its 
local service route, after allowance for 
tax saving attributable to the loss, re- 
duced MCA's net profit to $85,176. 
Operating revenues in the first half 
were $4,620,484. 

Sperry Corp. directors have declared 
a quarterly dividend of 50 cents per 
share, payable Sept. 24 to stockholders 
of record on Sept. 7- 

INTERNATIONAL 

Three Douglas DC-6Bs-seating 50- 
have been ordered by Canadian Pacific 
Lines for delivery late in 1952, CPL 
will become 22nd operator of DC-6s. 

British European .Airways has inaugu- 
rated turboprop aircraft freiglit service 
using t«o Rolls-Royce Dart-powered 
Doiigl.is C-47 Dakotas, making four 
round trips weekly between London 
and Hanover, Germanv, The flights are 
to give BEA crews experience with the 
Dart, which is also fitted in the Vickers 
Viscounts the line has ordered. 

Prime Minister Attlee is scheduled to 
open the International Air Transport 
Assn.’s annual general meeting in Lon- 
don Sept. 10. 

lATA Clearing House, London, has 
handled $75,303,000 in transactions 
during the first half of this year for in- 
ternational airlines, more than $9 mil- 
lion over similar period last year. 
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SIDELIGHTS 





ACCESSORIES CORPORATION 


The ROTOReite Approaches the 
ultimate in simpliciry for a two- 

iis unique losd'sensiiive feature. 

Motion is controlled potitivelj b>' 
adjustable mechanical Jimic stops. 
The adjustable load'sensitive limit 
switches are de-energiaed whenever 

of mechanical travel or encounters 
the maximum permissible load. This 
construaion provides two essential 
characteristics for dependable opera- 
tion of valves, dampers, etc., up to 
^0 inch.poonds maximom operating 
load; 



on lAoso ptonor 

HJf 




Industry 

► Maj. Gen. Gordon P. Savillc tUS.\F. Ret.) 
w'ill become a consultant to Consolidated 
Vultee for about three months and then is 
slated to join the staff of Rcpiihlic .\viation 

► Negotiations last sveck by Curtiss Wright 
Corn, for acquisition of Ofe Elevator Co.'s 
Buffelo works plant indicated a second mile- 
stone in C-\l?’s ^ansion in the metal- 
wotking industry. Tlic plant in adjacent to 
Buffalo Stainless Casting Corp., which 
C-W's new Metal Process division took over 
in July to make jet engine blades. The new 
plant will make castings and other metal 
products used in jets. 

► Chase Aircraft Co. disclosed an ciglit-man 
board of directors with Henry J. &iser as 
chairman. Members: Edpr Kaiser, presi- 
dent of Chase; Michael Stroukoff, Chase 
founder, now vice president and chief engi- 
neer; Michael Miller, vice president of 
Kaiser-Frazet, Inc., as vice president; f. X. 
Cousins, treasurer and comptroller; William 
F. Sauers, secretary; Franklin S. Wood, New 
York City attorney, and E, E. Trefcthen, 
executive vice president of Kaiser Industries. 

► Canadair. Ltd., Montreal, has received a 
$1.4.million order for repair and recondi- 
tioning of RC.AF planes and engines. 


Trmisport 

► CAB wants to tnicw the economic regu- 
lation most hated bv Alaskan bush pilots. 
It would prohibit ''Alaskan pilot-owners” 
from flying at all on any route that one or 
more scheduled carriers serve "on an aggre- 
gate of three or more scheduled flints 
u-ecklv." The proposal is to extend Regu- 
lation' 292.8 tor Sve years from Dec. 31. 
1951. 

► A free airlift of relief supplies for Korea 
is proposed to nonscheduled airlines from 
U. S. airports to West Coast shipping em- 
barkation points. Roy Chalk, president of 
Trans-Caribhean Ainvays, made the sugges- 
tion as president of Independent Military 
.Air Transport Assn. 


Civil Aviation 

► This is the last week that pilots, mechanics 
and other "airmen" can go at their business 
legally without new CAA ainnan aviation 
identification cards. Deadline is Sept. 1 for 
getting new ccrtiEcate. Applicants must 
report to CAA safety agent with two face- 
view passport-type identical photos which 
must have been taken within the past 12 
months, plus proof of identity and citizen- 
ship. Fingerprints will be taken, CAA says 
proof of citizenship and identity is easiest 
with a '''otld War II C.AA identification 
card. Other means include birth or baptism 
certificate or a passport. 

► CAA has issued a 1 5-cent "Personal Air- 
craft Owner’s Guide” of 18 pages, answer- 
ing questions most frequently asked CAA 
by plane ouners. 

► Continuing its demonstration tour, CAA’s 
prototj'pc AG-1 agricultural plane performs 
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Aug. 28 for FIviug Farmers Assn, at Ft. 
Worth. From ificre it goes to Kansas City, 
Seattle and Los Angeles. It has already 
flown 4,180 miles and 147 pilots have tried 


Procurement 

► Small businesses looking for defense con- 
tracts will get a first hand look at products 
needed by prime contractors at an exhibit 
in Atlanta's Hotel Bilhnorc Sept. 10.12. 

Services 

► Washington Backstop Services have been 
established by Richard N. Cowell at 1028 
Connecticut Ave., to offer either day-to-day 

CowTir^s^ fomeV fn^'^blic rel'licm^! 
staffs of Ciirti.ss-Wright and Ivy Lee. and is 
an cx-newspaperman in the capital. 


WHO'S WHERE 


In the Front Office 

J. P. Orchard has been named neiv presi- 
dent of the Fort Wayne division of Bowser, 
(nc., succeeding E, C. Marsh, who resigned 
effective Aug. 31, after 42i years of service 
with the company. Orchard joined the 
6rm at Fort Wayne in 1940, previously was 
a management consultant. 

Changes 

John H, Swartz has been promoted to 
chief engineer of Linear, Iiic., Philadel- 
phia, Pa, 

Charles F. I’euch lias been designated 
chief radar engineer on design and analysis 
for Zenith Plastics Co.. Gardena. Calif. 

C. J. (Jack) Irvine has been appointed 
assistant division manager and cliicf engi- 
neer of the Convair Guided Missile division, 
and Harold W. Pope has been made assistant 
chief engineer. 

Antonio Ferri. fomierlv head of the gas 
dynamics branch of NACA's Langley Labo- 
ratory, has been made professor of aero- 
dynamics at the Polytecimic Institute, 
Brookls-n, N. Y. 

Herbcrf L, Brown has been appointed 
director of materials for Pacific Airmotivc 
Corp., Burbank, Calif. 

Harold B. Ridglcy and Paris F. Young 
liavc been promoted to .issistant superin- 
tendents of Texas Engineering ft Mfg. 
Corp., Dallas, and F. C. Stouffer has been 
designated assistant superintendent of over- 
haul production. Boyd Draper has been 
Tuimcd superintendent in charge of produc- 
tion of Luscombe Airplane Corp. 

On the Board 

Robert E. Caskey lias been elected to the 
lioaid of directors of California Eastern Air- 
ways. He continues as vice president of 
West Coast opemlions for the same organ!- 


Weekly picture page appears on p. 76 


INDUSTRY OBSERVER 

► Electronics bugs in the complicated armament svstem of the Boeing 
six-jet B-47 bomber arc causing trouble. But Emerson Electric and 
General Plectric engineers are about to exterminate tire bugs. Pentagon 
sources sav. At latest report rearward-ffring protective cannon of the 
medium jet bomber were still inoperative due to diflictitties which have 
been encountered in tests undertaken with the fire control system 
mechanism. 

► Jet fuel for tlie Red .Air Force in Germany is being produced at V. E. 
B. Boehlen near Leipzig. It is designated DLD. Also at Boehlen and at 
nearby Zwickau, fuel for reciprocating engines, designated HLK. is 
being produced. 

► Air Force 1952 fiscal year estimates call for expenditure of S179.4 
million for ground handling equipment for airplanes, including S72 mil- 
lion for bomber equipment, S64.8 million for fighter equipment, and 
$55.4 million for transport equipment. 

► Three groups of Russian MiG-15 interceptors have been assigned to 
the East German air fields at Gaartz and Pccnemimde to defend the Red 
missile center at Peeiiemunde. Meanwhile orders to reinforce runways 
at Brand-Briesen to accommodate the Russian TU-4 bombers (Red copy 
nf tlie U- S. B-29) add strength to reports that Soviet bomber groups arc 
being moved to the German eastern zone. 

► Proposal to power 500 Aracricaii-biiilt F-86 Sabre airframes with British 
RoIIs-Rovce Avon engines, as a means of supplying the RAF quickly 
with a quantity of high-speed jet interceptors, is still far from dead. 
Some Pentagon sources sav that if the engines could be siipnlied as fast 
as the airframes, the problem would be simple of solution. With spares, 
according to U. S. tables of supply, it would mean four or five engines 
for each single-engine fighter. 

► Price for the first four Boeing B-52 airplanes, rC])Ortcd by Air Force 
spokesmen as S21-5 million a plane, includes $50 million tooling cost 
(divided $12.5 million to the planel. There are still some indications 
that the first four mav be all that will be produced at Seattle, or at least 
that any quantity B-52 production will be moved, possibly to Ft. Worth 
or Marietta. Ga. On the basis of production of 1 00 units or more of the 
cight-jet bomber, Air Force expects cost would he about $3.8 million 

► USAF is iiitcicstc-d in the heavy forge press nmgram because the 
method can be used to produce in single large pieces, comiyinents for- 
merlv assembled from .several parts. -At the new AA'vman-Gordon drop- 
forging plant at North Grafton. Mass., an 80.000 mctcr-kilograin hammer 
shipped over from Germany recently knocked out in a single operation 
a complete landing gear stmt column for a Convair B-56 bomber. The 
esHmated combined lime, weight, dollar saving was two-thirds over the 
cost of making the jiart in the old-fasliioiicd conventional piecemeal 
method. 

► Beech Aircraft's twin-engine C-45 light transport of World War II is 
getting a new lease on life in 1952 USAF budget estimates- They call 
for modification and remanufacture of 933 of the C-45s at a total cost of 
$31 million or about $34,000 each. Also on the list for a “retrofit" are 
175 of the relativch’ new postwar North .American T-28 trainers, which 
will be te-cqiii|)pcd at a cost nf $3,000 per plane. 

► Air Force plans to do 35,701 engine overhauls in its oss-n depots, and 
contract for 8,197 commerciallv, m-aking a total of 43.898, at a cost nf 
$71.4 million. In jnstifsing this cost to Congress, Air Force submitted 
costs of three of the most comtnonlv used engines as $54,300 for the 
R-4360-41 used in the P-36: 524.300 for the R-3350-57 used in the B-29, 
and $16,400 for the R-1820. 


AVIATION 


<. August 27, 




you CAN BE SURE.. IF iTi 

Wiestinghouse 


U. S. Air Force 

POIVG^iEO by Westingh ouse 


Being penetracors, ihesc planes muse carry out 
tactical missions deep into enemy territory. To pro- 
vide the required fuel economy and dependability, 
Westinghouse J-}4 turbojets have been chosen for 
their power plants. 

Westinghotue is constantly Striving for im- 
provement in jet propulsion ... to provide only 
the best for the United States armed forces it is 
privileged to serve. j-54002 
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A^stin^house i 

AVIATION 
GAS TURBINES 



AVIATION WEEK 



Races Prove Crowd- Appeal of Air Power 


Services’ static exhibits and flight displays 
push attendance above 200,000 mark. 


By Ern S. Lee 

Dettoit— One of the most complete 
public displays of this nation's air power 
yet shown was a top drawing card at 
the 24fh annual National Air Races at 
Detroit Aug. 18-19. 

record turn-out of more than 200.- 
000 people jammed highways leading to 
Detroit's Wayne Major Airport, and 
proved beyond all doubt— much to the 
surprise of the industry— that the na- 
tion Irad .1 definite interest in seeing 
just how well and for what its air de- 
fense tax dollars svere being spent- For- 
eign interest was indicated by presence 
of 37 air attaches of other nations. 

Although aircraft of all three serv- 
ices flew in demonstration and appeared 
in static display. Air F’orce was tlie 
chief exhibitor at the air classic resumed 
after a one-year lapse. 

► AF Message— Air Force apparently was 
just as interested in getting its dollars- 
for-air-power message across to the pub- 
lic as the public was in learning it. 
USAF displayed more of its armed 
might than it ever liad before, including 
most of its latest fighters, bombers and 
transports, with, for the first time, com- 
plete armament. 


The public was allowed to walk 
through some of the latest bombers 
and transports, to examine cockpits, 
controls and .sonre details of armament 
and radar. 

► Records Sinashed-lhc races saw three 
norld's records set and for the first time 
all-jct participation in the major events 
on tlic program. 

Air Force Col. Fred J- Ascani, 34, 
flsing a North American K-S6L Sabre 
smaslicd American and world speed rec- 
ords for tlie 100-km. (62 mi.) Thomp- 
son Trophy closed course race with an 
average speed of 635.411 niph. Tlie 
new record was set during speed trials 
the day before the races actually got un- 
der way- The trial time was recorded 
bv N.\A officials and was permitted to 
stand when Ascani's later .4ir Race 
performance averaged only 628.698 
mph. Both marks topped the pre- 
\ious record held by fohn Douglas 
Derry of Great Britain. Derry's mark of 
605-250 was made .Apr. 12, 1948, in a 
do Uavilland 108 research plane. 

► Mililarv Participation— Nasal and 

Marine flight activity was restricted to 
flight demonstrations by reserve per- 
sonnel. The late Admiral Forrest Sher- 
man had ruled out major |)atticipatioii 


bv the Nasy in this year's National .Air 
Races to eliminate anv possible com- 
petitive friction bctsscai tlic services. 
But Naval officials attending the races 
decided that competition nould be a 
healthy thing and next year the policy 
will probablv be reversed. 

-Army gatlicrcd much of its aircraft 
equipment and demnnstnited larious 
helicopter and fixed-wing missions. It 
showed liow artillery fire was adjnsted; 
performed wire-laying; simulated evacu- 
ation of wounded, among other things. 

.All four major races-The Bendix, 
Iliompson. Allison and General Elec- 
tric-featured only USAF' jet fighters 
and bombers. Most static displays were 
provided by the Air Force although 
there were mam- Navy exhibits on dis- 
piav. including the giant Lockheed Con- 
stitution and a Chancc-Vought twin jet 
\1'7U Cutlass fighter. 

► Bendix Trophy Raec-IIighlighthig 
the first race dav was tlie arrhal of the 
Bendix I roplii- Race participants from 
Muroc to betrait. Competitors were 
two North American F-86E Sabres; 
three Republic F-84E Thunderjets and 
two North American B-45C four-engine 
light bombers. 

Winner of the S25.000 competition 
was Col. Keith K. Compton who set 
a new record of 551.761 mph. in an 
F'-86.A diiriiiB a 3-hr. 26-miii. 56.4-sec. 
flieht from Muroc to Detroit. Comp- 
ton made the 1.919.6-mi. flight with 
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two 6-minute touch-downs at Denver 
and Omaha for refueling. 

Compton’s share in the Bendix clas- 
sic would have been $15,000, but with 
military regulations forbidding cash 
awards to military persorrnci the entire 
$25,000 purse will be turned over to 
various military relief organizations. 

Second place winner in the Bendix 
was Col. Emmett S. Davis who piloted 
an F-84E at an average speed of 534.847 
mph. Third plane to cross the finish 
line was a North American B-45C light 
bomber piloted by Lt. Col. George 
Thiebault who made the transconti- 
nental flight in 3 hr. 35 min, 

Other pilots in the Bendix, in order 
of their arrival at Detroit, were; Capt. 
Bernard Watts (B-45, 3 hr, 35 min.); 
Capt, Edward R. Johnson {F-84, 3 hr. 
19 min.): Maj. Gilbert A. Pederson 
{F-84, 3 hr. 46 min.). 

Capt. Thomas V. Gibson, pilotins ;i 
North American F-86 overshot the De- 
troit field at altitude and let down o\cr 
SelfridM AFB, Mich. Because of dan- 
gerously low fuel supply, Gibson had 
to land at the air base and was disquali- 
fied. All of the Bendix participants 
figured their fuel reserves very closely 
during the race. Compton, for example, 
had less than 25 gal. when he touched 
down at Detroit, 

After the race, Compton said that 
most of his transcontinental flight had 
been made at about 45,000 ft., and that 
during the letdown from Chicago to 
Detroit he had "flown a little better 
than 700 mph.” 

Speaking of his F-86 performance. 
Compton said, ‘‘It handled very well al- 
though the flight was a little turbulent. 
When the plane approached the speed 
of sound it had a tendency to 'curl up.’ ” 

Previoiu leeord for the same race run 
at Cleveland in 1949 was 529.614 mph. 
It was held by Maj. Vernon Ford. 

► Allison Trophy Race— Four Republic 
F-84E Themdetjets competed in the 
SOO-mi. Indianapolis-Detroit dash which 


1st Lt. William D. Baislcy won with an 
average speed of 530.512 mph. Second 
place went to Col. William E. Bertram, 
and third to 1st Lt. Jacob Kratf. 

While no serious accidents marred 
this year's race, Lt. Col. John W, Lafko, 
competing in the Allison classic, crash- 
landed his F-84 on takeoff with a 
“flame-out” of the engine just as the 
craft was becoming airborne. Lafko, na- 
tive of Austin, 'I'es,. escaped with a 
bruised knee and a wrenched back. He 
said that his plane was at approximately 
145 mph. wnen the mishap occurtecl. 

► Continental Trophy Race— Midget 
racing plane event for civilian craft and 
pilots was won by John Paul Jones of 
Van Nuvs, Calif., svith a record-break- 
ing speed of 197.218 mph. Tlie race 
was restricted to aircraft with an en- 
gine displacement of less than 190 cu. 

► Static Exhibit— Many of the aircraft 
nn staHc display were armed with dum- 
my rockets and bombs show-n publicly 
for the first time. 

Naw showed Lockheed P2V Nep- 
tune. Grumman F8F Bearcat, Lockliecd 
Constitution, Martin AM-1 Mauler, 
Chance-Vought XF7U Cutlass and a 
\ast display of armament including 
rockets, bombs, machine guns, missiles, 
and assorted electronic devices and 
i.idar equipment. 

,\ir Force Static exhibits included 
the Con\air B-36, North American B- 
45. Douglas C-124, Fairchild XC-120. 
Republic I''-84E, Boeing B-50 and radar 
,md electronic equipment and arma- 
ment. In addition there was a static 
cut-away B-36 that received consider- 
able attention. 

► Flight Demonstrations— Flight demon- 
stration of the Boeing B-47 six-jet 
bomber was made on both days and 
each included a parachute-assisted brak- 
ing. The plane was piloted on both 
days by Col. Paul Tibbets, pilot of 
the Nagasaki atom bomber B-29, of 
World War 11 fame. 


Navy conducted a comparative climb 
demonstration between an F8F pro- 
peller-driven fighter and a McDonnell 
1'2H-1 Banshee jet fighter. The F8F, 
holder of the world's record for climb 
to 10,000 ft. from a standing start 
(less than one minute) lived up to its 
record- The Banshee, after it got off, 
flew close to the ground until it gained 
speed and then caught up with and 
passed the Bearcat somewhere above 
10,000 ft. Tlie Banshee climbed right 
on up to about 45,000 ft. before level- 
ing off. 

Considerable interest was aroused in 
an Air Force demonstration showing 
utilizahon of the Chase YC-122 as a 
glider towed into a “battle area" by a 
Fairchild C-1 19. The YC-122 was tlien 
cut loose from the mother plane, cut 
in its engines, landed and discharged 
two jeeps, two drivers and two machine 
gunners. These latter started blasting 
at “enemy troops” with machine guns 
as the jeeps rolled out of the C-122. 
Immediately afterward, the plane's rear- 
mmp cargo doors slammed shut and the 
plane roared off the ground after a 
400-ft. run with a two-bottle rate as- 
sist. The whole ground operation, from 
touch-dowir to takeofflasted 55 sec. 

Static exhibits were given consider- 
able more prominence in this year’s 
National Air Races than previously, and 
pro\'ed extremely popular with the aver- 
age spectator. They similarly gave the 
niamifacturer an opportunity to display 
his wares to the man who ultimately 
pays the bill. 

M^ith the promise of major Navy 
participation in next year’s show, jet 
aircraft entries will probably prove to be 
an ever greater drawing card than ever 
before, particularly with the delivery 
of more types of fighter and bomber 
planes to the services. Large helicopters 
of both services will undoubtedly be 
.shown as will the huge Convair YB-60 
and Boeing B-52 sweptwing jet bomb- 



AVIATION WEEK, 


list 27, 1951 



Four-Place Helioplaiie Shown at Races 


Unheralded debut vies 
for lightplane interest 
with midget racers. 

By Alexander McSurcly 

Detroit— A thumbnail report on the 
1951 National Ait Races would be: 

■ Speed, plus 

• Acrobatic perforaianees, plus. 

• Static show, plus. 

• Spectator facilities, mediocre. 

• Staging, obviously temporary and 

Then, to this appraisal, you can add 
one factor which ten years from now 
may be all that the old gaffers of 
aviation will remember about the 1951 
races: It was the year when they first 
introduced the four-place slow-flying 
helioplane, an aircraft that just might 

revolutionize civil air tr.nnsportation. 

The trim, ted hclioplane Courier, mak- 
ing its debut at \Vayne County Nlajor 
Airport in a .siicak presiew without ad- 
vance ballyhoo won considerable mili- 
tary and civilian aviation attention as it 
crawled through the air at around 30 
mph. and then stepped up to 1 50 mph. 
Its success or failure depends now on; 

• hfaterials. MTiefhet its developers 
can get through the formidable mate- 
rials squeeze which is choking a num- 
ber of promising aviation ideas, 

• Liaison. \Vhethcr .Army aviation and 
Air Force procurement can get together 
nn a proposal to order a liaison version. 
► Iligh-tift De\ices-Thc helioplane 
Courier has a 260-hp. Lycoming GO- 
435 engine with reduction gear turning 
an acromatic propeller, but the secret 
of its performance is in its high-lift 
wing devices, incorporated in the design 


by Prof. Otto Koppen of Massachusetts 
Institute of Technology. He devel- 
oped the plane to petfotmanef specifica- 
tions laid down by Dr. Lynn Bollinger 
(iiow uit leave /tom the faculty of 
Harvard Business School to serve as 

E resident of Hclio Aircraft Corp-). The 
igh-lift devices include full-span flaps 
and leading-edge slats. 

The production prototype attains ap- 
proximately the same slow flying per- 
formance as the two-place No. 1 hclio- 
plane, but has been redesigned to pier- 
mit use of a readily available engine 


and propeller combination and to meet 
some anticipated industrial and military 
requirements. Bollinger told Aviation 
Week that he expects to test its mar- 
keting appeal around Detroit within 
the next few weeks, with a view to pro- 
ducing some custom-built models for 
the armed services and possibly for a 
few business man customers before try- 
ing a larger prodiicfion program. 

The plane can lie adapted to carry 
.six persons at some sacrifice of the spe- 
cialized slow-fliglit performance which 
makes it possible for it to operate from 


National Air 

Bemlix Trojihy Jcl Race 
(Edwards AFB, Miiroc, Calif, to De- 
troit (I9I9.6 mi.)) 

Speed 

I'ilot Pboe mph. 

Ccl. K. K. Compton F-8fiA 551.761 
Col. E. S. Davis. ... F-S4E 554.847 
I.t. Co!. G. B. Tha- 
bault B--I5 532.637 


Lt. W. D. Baisicv. . F-84-E 580.512 
Lt- Col. W. E. Ber- 
tram F-84-F. 572.395 

Lt. Jacob Kcatt |r. . F-84-E 521.825 

Tliampaon Trophy Jet Speed 


i J. Ascani F-86E 628.( 


Race Results 

(Note: Same pilot and plane set new 
world closed course 100 km. record 
of 635.41! mph. .Aug. 17) 

Chirago-Dclrnil Jet Speed Run 
Speed 

Pilot Plane mph. 

Capt. Omer J. Reicli- 

man F-86A 672.189 

Continental Motors Trophy 

Finals 

(90 hp. midget planes, flving 1 5 laps of 
2} mi. si.x pylon course) 

Pilot Plane Speed mph 

John Paul 

Jones Shoestring 197.218 

Steve Witt- 

man Bonzo 192.174 

Keith Soren- 
son Smith Special 187.476 

Nutionul Pararhute Jumping 
Conlesl 

Robert L, Nolan. Cave Junction. Ore- 
gon won over Sgt. G. A. Weckerlc, Ft. 
Ue, Va. in finals. 
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Among 1951 Continental Trophy Entries 





No. 87, pilot, Bob Bcckington. 
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tiny iii-toivn or plant-side landing areas, 
about football-bcid siite, with natinal 

Examination of the expenmcntal 
Courier at Detroit showed it has the 
practical left-front door and right-rear 
door combination arrangement used by 
Piper on the Clipper and Pacer. Cabin 
appears roomy and well-appointed with 
excellent s isifillity. Metal wing and tail 
surfaces and metal forward cabin sec- 
tion arc joined by a fabric-covered rear 
fuselage section of welded tubing. 

► Continental Races— I.ast remnant of 
the professional pilot's major league 
sprints for cash, the midget plane races 

g 'Onsored by Continental Motors 
orp., sasv another advance in speed 
this year. The fleetest of the 90-hp, 
racers set a new record of 197.218 mpn. 
The plane was “Shoestring” piloted by- 
John Paul Jones. Van N'nvs, Calif., pilot 
who also won the 19?6 Continental 
Trophy at Detroit’s International Air 
Fair. 

Veteran school teachcr-pilot Syl- 
vester (Stcs'c) Wittman, of Oshkosh. 
Wis., got his "Bonzo” revved up to 
192.174 mph. to take second place 
ahead of Keith Sorenson, Ia Crescenta, 
Calif., who had 187-476 mph. for the 
third-place time. 

In qualification. Jones had just missed 
the 200-mph. mark by a fraction, tak- 
ing the pole position with a 199.778- 
mph. top speed. 

Most unconventional midget plane 
in the races, the Par Special from St. 
Louis, which uses a pusher propeller 
and a single-wheel landing gear, fin- 
ished well back in a consolation event, 
after failing to gain qualifieatinn for 
the finals. 

► Speed .Advances— Indicative of how 
.speeds have advanced since the first 
major midget race conducted at Cleve- 
land under Goodyear sponsorship in 
1947 are these figures: 

• 1947-Bill Brcnnand won with 165.- 
857 mph. 

• 1948-11. R, Salmon won with 169.- 
608 mph. 

• 1949-Btennand won again with 177.- 
54 mph. 

The continental races were seriously 
marred from a spectator viewpoint be- 
cause of the great distance between the 
spectators and the racing planes. Ttic 
racers appeared little bigger than so 
many models from the closest boxes 
and could hardlv be seen at all from 
bleacher seats with the naked eye. 

► Aerobatics— Precision solo aerobatics 
by the still youthful “old master", 
Beverly Howard: by the current inter- 
national champion, Rod Jocelyn, and 
by the women's champion. Caro Bayley. 
provided the frosting on the air-race 
cake to many of the spectators. 

Militarv jet fonnation flying by an 
RCAF team in Vampires, and by a 
USAF foursome of "Acrojets" in Lock- 


heed F-80s was of a very high order 
also. 

Most hair-raising flying of the old 
"blood and guts" air show type was 
done by the three Cole brothers, who 
Sew formation loops and other maneu- 
vers with their biplanes, with a man 
strapped upright to a support on the 
upper wing or each craft. 

► Near Misses— h'or those morbid indi- 
viduals in the crowd who came to see 
somebody killed, the show was a dis- 
appointment. But there were some near 
misses; twice when two parachutist 
competitors were carried into the spec- 
tator area by the wind, and once svhen 
an h'-84 jet fighter's engine flamed 
out on takeoff .ind the pilot landed in 
an adjoining field, narrowly missing 
ears and spectators. None of these 
three were seriously hurt. 

'I'hc big Wayne County Airport is 
far superior to Cleveland National Air- 
port ns a staging ground for the National 
,-\ir Races as far as natural layout is con- 
cerned. But the Cleveland spectator fa- 
cilities, developed over years of opera- 
tion seem much better, in retrospect 
at least than the temporary Detroit 
ones. Iliesc could stand considerable 
improvement if another show is to be 
held there, as lias been indicated, next 


Merger Move Seen 
For NAA, NAC 

Merger of two major national avia- 
tion organizations. National Aeronautic 
.Assn, and National Air Council will 
probably take place soon. 

The merger moiemcnt began at 
NAA’s annual convention, in Detroit, 
which authorized a committee to ne- 
gotiate with a similar NAC committee 
on joining forces. The NAA committee 
is; 6r. John Victory, chairman; William 
McCracken; Gill Robb Wilson; Harry 
Coffey; and Col. Roscoc Turner. NAC's 
committee will be named shortly. The 
two committees expect to meet early in 
September. 

The NAA delegates stipulated, how- 
ever, that NAA is to retain its identi^. 

Donald D, AA'ebster, Washington in- 
surance executive, was elected president. 
Webster is now president of the Aero 
Club of Washington and commander 
of the National Capitol Wing of Civil 
Air Patrol. Other officers named were: 
Roger Wolfe Kahn, vice president, for 
FAI activities; Lt. Gen. Ira C. Eaker, 
vice president, for national defense; 
Edward C. Sweeney, vice president, for 
air youth; Adm. Emory S. Land, vice 
president, for air transport; John Curry, 
vice president, for soaring, and Mrs. 
Mary E. Brown, secretary. 

Louis E. Leverone, past president, 
will continue to serve as an N.AA di- 
rector. 


Faster Write-Offs 
Of Planes Sought 

Seven airlines have asked for De- 
fense Production Administration cer- 
tificates to permit accelerated tax 
amortization on over 533 million of 
airline equipment. But unlilre the rail- 
roads. which moved a year ago, when 
the going was easier, the airlines have 
moved too late to take full, if any, ad- 
vaiibge of the tax benefits permitted 
for defense expansion. 

American .-Airlines’ and Trans World 
.Airlines' applications are the test case 
up for Defense Production Administra- 
tion decision at Byron D. Woodside’s 
Division of Defense Expansion of DPA. 
American asks accelerated write-off on 
five new Convair-Liners. TWA asked 
for speed-up write-off on 76 planes in- 
cluding Martin 4-0-4s and Constella- 
tions, but the Commerce Department 
is claiming for only 26 of those TW.A 
planes at DP.A, now. Commerce is 
iiolding onto the other five airlines' 
applications for results of the .American- 
TW'A test case. 

Commerce Undersecretary Delos 
Rcntzel met with DPA officials last week 
to present more detail on the case of 
the airlines asking accelerated amortiza- 

Result is that last week chances 
of establishing a precedent allowing 
airlines to make accelerated write-off 
on some planes appeared "reasonably 
favorable.” 

► Arguments .Against— Here are some 
arguments given against permitting any 
airline to accelerate write-off on trans- 
ports, according to Don L. Carroll, 
Woodside's assistant at the DPA di- 

• Airplanes don’t carry much freight 
volume compared to railroads, espe- 
cially essential steel and raw materials. 

• Aiiation equipment already has such 
rapid amortization tax write-off that 
a certificate permitting five-year instead 
of seven-year write-off is not im- 
portant. 

• Granting American's application 
would set a precedent; DPA wants to 
be careful about establishing any new 
precedents. 

Now Defense Mobilizer Charles E. 
Wilson has sent DPA a new directive 
declaring a 60-day moratorium on is- 
suing certificates. The Wilson direc- 
tive tightens the standards by which 
DP.A is to judge which capital expan- 
sion rates accelerated tax amortization, 
and how much. Last week DPA .Ad- 
ministrator Manly Fleischmann w-as 
working on an interpretation of the 
Wilson policy direch've, and until the 
new policies are interpreted at DP.A, 
there will be no decision on whether 
airlines will rate anything under 
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CAR Review 

Changes seen likely 
in landing distance, 
spoiler requirements. 

A change in landing distance re- 
quirements for transport aircraft and 

E ertnission for removal of '‘spoilers" 
om wings are likely to result from die 
annual Civil Air Regulations review 
this month. Taking part in the review 
ace representatives of the airlines, manu- 
facturers, Civil Aeronautics Board, Civil 
Aeronautics Administration, and of the 
pilots. 

► Changing the Pitch— Air Line Pilots 
Assn, representatives got the wheels 
colling fast toward revised landing dis- 
tance regulations by reading a list of 
27 accidents killing 58 persons the past 
six years in accidents that reversible 
propellers could have prevented. -ALFA 
got immediate industry and government 
agreement to set up a joint conference 
"to recommend immediately effective 
rational landing distance regulations." 

Instead of recommending reversible 
props for all existing transports, as 
ALFA did in past years, the pilots said; 
"What is needed is not a flat require- 
ment of reverse pitch propellers, but 
rather a change in the landing distance 

The pilots say a new regulation would 
focus on the overall problem of control 
without brakes and would prepare for 
jet plane era, when no props would be 
available. They claim; "Recent CAA 
tests have shown that the present land- 
ing distance requirements are not repre- 
sentative of actual airline operation." 
(Planes come in faster than the ideal 
landing speed because of ice, turbu- 
lence, cross-wind control, poor visi- 
bility.) 

ALPA stated: "It is highly significant 
that, in the six years covered by our 
study, with the lone exception of tlie 
accident of Sept. 4, 1950 (NWA 2-0-2 
aborted takeoff), no airplane equipped 
with reverse pitch propellers has been 
involved in an overshoot accident, and 
in the case of the single exception it is 
a fact that the use of reverse pitch pre- 
vented a far more serious accident.” 
The pilots want a regulation that 
assures the pilot a positive «ay to stop 
his plane on the mmvay when his 
brakes are ineffective due to wet or icy 
run^ys or mechanical failure of the 

► Spoilers Away— Manufacturers, air- 
lines and pilots were agreed that stall 
requirements of the Civil Air Regula- 
tions should be reivrittcn for modern 
aircraft standards. Chief contention is 
that strict interpretatinn of the present 
regulation forces installation of per- 
formance-curtailing "spoilers” on mod- 

18 


cm planes like the Stratocruiser, Mar- 
tin 2-0-2, DC-6B and others. The 
spoilers cure is worse than the disease 
it’s meant to cute, the industry says. 

CAA indicated agreement in prin- 
ciple that the stall requirement might 
need revision, but would not commit 
itself on the spoiler problem. 

The annual C.AR review is held to 
get ideas and to reach some agreement 
on new regulations wherever possible. 
But mainly it is an informal review by 
key engineers and other experts in the 
transport industry, rather than a law- 
making conference. 

► Other Subjects— Here are some other 
subjects discussed at the airworthiness 
review this month: 

• Freight plane weight, Pilots opposed 
a suggestion that aii freighters be per- 
mitted to fly with 5% heavier gross 
load than passenger planes. Pilots said 
progress in air freiglit economy must 
come from new plane- and cargo-han- 
dling developments, not from overload- 
ing an old plane and compromising 
safety. 

• Cockpit standardizatioD. All parties 
agreed cockpits of planes should be 
standardized. They decided to await 
the recommendations from the SAE 
Cockpit Standardization Committee. 
This committee is made up of the 
nation's leading test, airline, and mili- 
tary pilots. 

• Temperature-humidity, Proposed 
CAR Reg. 4B 117 would require from 
one-half to one-third accountability for 
temperature-humidity conditions in de- 
termining safe runway and load limits 
on hot and humid days. At lOOF. and 
80% humidity, an engine gets only 
about 85% of its power rating for dry- 
air standard temperature. 

• Power deterioration. Engines that are 
not checked constantly often lose 
power. Airline pilots say the BMEP 


gauge is the best way to spot power 
deterioration. Pan American, TWA 
and some others rely on the BMEP 
reading. But some domestic airlines 
complain that the BMEP gauge isn't 
reliable without too-heavy maintenance 
on it, and ask pilots to rely on the old 
manifold pressure gauge. Pilots want 
a CAR requiring use of the BMEP 
cauge by all airlines. 

Nonskeds Boost 
‘Operation Homelift' 

Nonscbcduled airlines have increased 
their 18-plane "operation homelift," 
lifting Korea veterans from the West 
Coast to their homes, to twice-weekly 
departures instead of one. 

Some 90,000 veterans are scheduled 
to arrive on the West Coast August- 
October for leave before stateside as- 
signment. 

On a typical day this month, 18 non- 
sked planes at Oakland Airport picked 
up 1,000 of the 4,321 returning veter- 
ans who debarked at San Francisco. 
Destinations included New York, Wash- 
ington, Boston, Chicago. Cles-eland, 
Dallas, Miami. 

These military personnel charters, 
plus official milita^ travel contracts, 
may more than double nonsked busi- 
ness volume of a year ago. In the first 
quarter of this year, without military 
traffic, their business was double a year 
ago. An Air Coach Transport Assn, 
summary of CAB traffic figures shows 
35 nonsked airlines flew 126,711,501 
revenue passenger miles in the first 
quarter, compart with only 61,010,283 
revenue passenger miles flown by 45 
carriers a year ago. 

Great Lakes Airlines, with 12,643,293 
revenue passenger miles, had the biggest 
first quarter of the group. 



Battle Looms on C-46 Load Limits 

I'lane can be cqterated safely at 48,000-lb. gross, say 
operators, who will fight CAB's 43,500-lb. limit. 


N'unsclicdulcd and scheduled airlines 
owning Curtiss C-46 transports are coni- 
biiiing to dciiuind a full Civil Aeronau- 
tics board hearing of their opposition 
to till- Board's proposal to cut the 
plane's allowable gross passenger load. 

.Mrcaelv, Mying Tiger President Rob- 
ert Prescott and nonsked airline presi- 
dents Amos Ilcacock and John Belding 
have formed a Council for C-46 En- 
gineering. 

I'hc operators' council won quick ap- 
proval from Deputy CAA Administra- 
tor Fred Lee to set up a joint operator- 
govemment coiiiinittec to work on the 
C-46 problem. C.\A encouraged im- 
mediate imestigation of proposals 
made at the first meeting to be held 
by the C-46 operator group. Chief 
proposals by the operators are: water 
injection to increase the C-46's R-2800 
engines' takeoff horsepower about 400 
lip, each; shortening the Hamilton 
Standard propellers for better climb 
and takcoif performance: installation 
of dump vaHxrs to jettison fuel; a Slick 
plan to try R-5’50 engines on a C-46; 
and the Council for C-46 Engineer- 
ing’s plan to «ork out a standard 0 )>- 
crating anri maintenance C-46 niamial. 

CAB wants to cut down the passen- 
ger load. That affects only the non- 
skods; they’re the ones who use the 
C-46 for passengers. CAB would cut 
their load 4,500 lb, or 20-25 passen- 
gers. close to a 50% cut in payload. 

Thc certificated cargo carriers, like 
Pan .^mcrica^. Slick and l''Iying 'Tiger, 
arc up in arms about the cut, too. 
'I'heir pilots may logically argue that if 
present allowable gross load of 48,000 
lb. is unsafe for passengers it is unsafe 
fur pilots. 

► No. 1 Plane-1 he C-46 is the No. 1 
plane of the nonsked passeiraer airline 
industry and of the certificated all- 
cargo carriers. The nonskeds in this 
country operate about S3 C-46s now, 
mostly seating 50 passengera each. Cer- 
tificated carriers operate about 61 cargo 
C-46S. 

CAB proposes to write a special 
Civil Air Regulation reducing the 
maximum allowable gross load of the 
plane from the present 48,000 lb. to 
43,500 lb. by Oct. 1. 1952; interim 
stepdown would be to 45,800 lb. by this 
October (Aviation Webx July 2 3. 
p. 7). 

Thc iic« C-46 Council for C-46 En- 

§ incering is first of all preparing a 
efense of the present 48,000-lb. gross 
weight limitation on the C-46. But it is 
also working up a coordinated plan to 
improve the C-46 by technical changes 


and technical liaison, similar to that 
provided by the Air Transport Assn, 
lor its niciiibcrs on DC-Os, Connies, 
DC-4s, Convairs, Martins and DC- 3s. 

I’he C-46 owners have an ace in tlic 
hole contesting the C.^B evaluation 
of the C-46 ability to meet safety re- 
quirements with 48,000-lb. gross weight, 
t hat is the engineering data compiled 
by Pan American at Miami in 1949 
after a year of testing. PanAm's tests 
sliowcd the plane met CAA single-en- 
gine performance requirements w^h 
gross load up to 48,500-lb. 

B)’ taking off 41 in. from each pro- 
peller blade and increasing pitch about 
one degree. C-46 climb perform.incc 
can be improved. PanAin has just com- 
pleted this modification. It is said 
to increase climb by 10-15%. It is es- 
pecially good on full low pitch, where 
the original-length blade tips were so 
flat and highspeed they were ineffi- 
cient, with tip speed around Mnch 1. 
► C.\B Contention— Main argiiracnl 
C;\B put fnrlli in it: draft relca.se prci- 
pcising reduction of gross lo.id is: "The 
aceident record of the C-46 in civil o|s- 
cratioiis disdo.scd a relatively high acci- 
dent rate." C.\B goes on to .say: " Tests 
shmsed that tlic performance obtained 


from the C-46 at currently authorized 
neights is substantially lower than that 
which would be attained it the tran.s 
port category performance requirements 
were applied in full In particular at 

48.000 pounds, the takeoff perform- 
ance is insufficient for the airplane to 
continue flight if one of the engines 
should fail during the critical phase of 
tlic takeoff, and in addition, the air- 
plane at such weight, will not meet 
the single engine en route performance 
requirements of Part 3." 

The C.AB release then says that the 
C.4A tests show the plane will meet 
the cn route requirement at 45,800- 
lb. weight and meet takeoff only under 

40.000 Ib- 

About the PanAm tests which showed 
the plane capable of safe operation, 
CAB says the data "ssas based upon 
tests conducted under exceptionally fa- 
scrablc conditions." 

C.\A safety engineers went down to 
Miami and conducted their oss-n tests on 
PanAm C-46s this winter, and came 
up with the now-proposed revision. 

► Causes— One reason C.^B says it 
wants to cut the allowable gross load 
on the Curtiss C-46 is the apparently 
insoluble riddle of why a Flying Tiger 
C-46K crashed after takeoff from Staplc- 
tnn I'ickl. Dcmcr, July 30, 1950, CAB 
investigators Jound no defects in the 
plane. In an accident investigation re- 
port recently issued, C.\B said proh- 
ahlc cause of the crash was "the sub- 
normal takeoff performance of the air- 
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craft, tlie reason fur wtiicli cannot be 
determined.” 

Pilots say the two R-2800 engines 
operated normally at 4? inches ol 
mercury and 27U0 rpm, on takeoff 
from the 6,980-ft. runway with two- 
mph. wind. Yet air speed increased 
slowly. At speed between 90 and 100 
mph., and |ust before reaching run- 
way’s end, pilot pulled the plane up 
with back pressure on die control col- 
umn. After takeoS the highest speed 
he got was 100-105 mph. He climbed 
to 100 feet, with the plane shuddering 
severely. Then the plane began to 
sink. It struck an obstruction light on 
top of a 40-ft. electric light pole 1,910 
ft. south of runway’s end. Plane hit 
three more poles as it settled in. Plane 
was washed out, but no one was hurt. 
► Findin^CAB Ends that under ex- 
isting weight, wind and pressure con- 
ditions, the plane should have reached 
50 ft, and air speed of 123 mph. 3,850 
ft. from takeoff start; this prticular 
pbne was reported consistently slower 
m acceleration and takeoff than others 
of the same type; the pilot used a 
6,980-ft. runway under virtually no- 
wind conditions when he could have 
picked an 8,500-ft. one; take-off was 
in tail-low attitude at almost the very 
end of the mnway; in a climb of 100 
ft. a partial stall developed. 

Three weeks after the C-46 accident, 
another C-46 flight experienced similar 
trouble taking off from the same run- 
ivay, but got back safely. 

In the report, the Board concludes; 
"As a result of this (C-46 crash) and 


other experiences with flic C-46 which 
indicated certain deficiencies in the 
takeoff performance of this model air- 
ua/t. the (CAA and CAB) undertook 
.1 general study of this problem. . . . 
CAA conducted a series of tests. 

. . . The Board has proposed by appro- 
priate amendment of the Civil Air 
Regulations to adjust downward maxi 
mum take-off weights. . . 

Carrier Clears Deck 
With Hinged Stacks 

The biggest aircraft carrier yet, the 
Navy’s new James V. Forrestal, will go 
back to the old-time carrier Ranger rot 
the principle of folding stacks to give 
a greater, clear deck area. Plans for the 
new Forrestal call for its stacks to be 
hinged and fold outward as they did on 
die old Ranger. 

This feature, combined with the re- 
tractable island of the super flattop will 
give a cleat area 1,040 ft. long and 
252 ft. wide. (This compares with 
an overall length of 968 ft. and a 
beam of 136 ft. for the Midway class 
CVB carriers, largest now in service.) 

Navy's contract for the Forrestal with 
the Newport News Shipbuilding & 
Drydock Co., at Newport News, Va., 
is expected to tun to about $218 mil- 
lion. The carrier is to be completed 
some 56 months after e-nnstruction 
starts. 

Standard displacement of the new 
carrier is 59,900 tons as compared to 
45,000 tons for the Midway class. 



Cispia,tLim;nt witli full load is expected 
to top 70,000 tons as compared to 
.ipproximately 60.000 tons for the Mid- 
way class, 

► Ait Over Ships— Announcement of 
the retractable-island principle indicates 
that the Naval aviators had their way in 
an argument with the Navy Bureau of 
Ships over whether the island should 
be retractable or not, 

A Navy spokesman has denied reports 
that a second similar carrier has al- 
ready been approved by the Joint Chiefs 
of Staff. However, high Navy airmen 
are convinced that additional big car- 
riers will soon follow. 

Australian Canberra 
Bomber ‘Years Off* 

(McGiaw-HilJ World News) 

Melboume-Although tooling for 
Australian production of the Canberra 
jet bomber was supposed to have started 
more than a year ago, no responsible 
officer of the Government Aircraft Fac- 
tory at Fishermen’s Bend will yet put 
an estimated date on completion of 
the first bomber. At present they will 
not commit themselves further than 
that it is "years off.” according to one 
of tlic leading ,\iisttalian aviation 
magazines. 

Like other defense production ex- 
ecutives in Australia, me C.AF men 
could use as their motto, “Give us the 
tools and we will do the job,” the 
magazine comments, adding that the 
first tool Australia needs is a real feel- 
ing of defense urgency. 

But there are physical tool shortages, 
too. Machine tools, jigs and materials 
arc not rolling in from North .-\merica 
and Britain as speedily as they arc re- 
quired. As a case in point, GAF is not 
expecting delivery of badly needed 
.-American stretching presses for at least 
18 months though orders were placed 
some time ago. And there are no ex- 
trusion presses in Australia capable 
of making the Canberra's spar booms, 
"niese spar booms will have to be im- 
ported until extrusion presses can be 
obtained. Delays are also expected in 
the delivery of production jigs from 
Britain. 

There is an acute shortage of skilled 
production workers. Pressure on the 
tool-making and sheet-metal working 
staff is expected to be eased somewhat 
by adoption of the Robinson litho- 
graphic process in lofting. By this 
method the lofters make the working 
drawings with perfect accuracy on a 
master metal sheet. From this, copies 
are reproduced on working sheets by 
lithographic methods. The sheet-metal 
workers merely follow the engraved 
lines instead of working from blue- 
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when you need 
"AN" screws 
and bolts 


... check with Scovill 


Scovill pitched in bef ore to help the aircraft 
industry with top quality screws and bolts 
made to AN Specifications. Now we are 
ready to help again. 

ScovilTs past experience in the manufac- 
ture of custom-made parts can help you cope 
with the higher standards and new methods 
involved in aircraft procurement today. Let 
us knotv your needs. 
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I GUIDED MISSILES have become 
^ one of the major military 
elements in the over-all 
tactical defense picture. 

Troops of the U. S. Army are 
being trained in the handling 
and, application of these ground- 
to-air missiles, designed and 
produced specifically for tactical 
training purposes by Fairchild. 

This program, forming the 
.. basis for future use of missiles 
requires specialized training 
on these specialized weapons. 

Fairchild experts and equipment 
are playing their part in this 
basic tactical missile training 
program for the use of this 
effective defense weapon of 
the future. 


ENGINE WD MIVUNE CORPOMTMH 

Fairchild 


PRODUCTION ENGINEERING 


Experts Tell 

Kindelberger explains 
the difference in cost 
between P-51 and F-86. 


Congress is trying to fiird out wliat 
mokes a fighting airplane so expensive. 

What is bctiind tire $600,000-plu5 
cost of an all-weatlicr craft like North 
American's F-86D? 

Why does it cost so mud; more now 
to produce planes than it did in World 
War II? 

Where is the greatest increase in cost 
—engineering, labor, materials? 

The aviation industry has been on 
the receiving and sending ends of such 
questions ever since the current aircraft 
production boom began. 'I'he industry 
is interested in getting the answers to 
those stumpers. So is the tarpaycr; so 
is Congress. 

A subcommittee of the Mouse Ap- 

S riations Committee invited f. H. 

lelberger, chairman of the board of 
North American Aviation, Inc. and 
J. L. Atwood. NAA president, to give 
some of the answers as North American 

► Comparative Data — Kindelberger 
stated that he thought the best ap- 
proach was to draw a series of compara- 
tive figures betweer; North American's 
WW II Mustang (F-51) and the post- 
war Sabre (F-86). 

After an off-the-rccord comparison, 
which undoubtedly included perform- 
ance data for the two planes, he pre- 
sented material on sonic of NA.A's 
machinery and test facilities. .As ex- 
amples, he said that a skin nhll-for 
machining the thick outer skin of the 
l''-86— willeost about $150,000, Kssen- 
Hally, a skin mill is a planer hed with 
a milling head aboie it; a lot of tlie cost 
represented is electronic control cquip- 

A Drivmatic riveter will punch holes, 
put the riwt in and head it over, said 
Kindelberger, and to do that job, you 
pav $25,000 pet machine. 

More expensive is the Huffard 
stretcher whicli forms fuselage skins, 
duct sections and the like. These run 
up to $250,000 each. .And topping the 
list are hydraulic nrcsscs. representing 
as much as $500,000 apiece. 

.All these hpes of machines arc iicces. 
sary, stated Kindclbcrscr. North Ameri- 
can didn’t use them during the second 
World War. except on a small scale. 

After showing charts of some of the 
company’s research and development 


Why Planes Cost So Much 

Table I 

Cost Comparison 



Table II 

Engineering Man-Hours 
to First Flight 



facilities, Kindelberger started present- 
ing the meat of the testimony. 

► Power, Speed. Altitude— lirst ref- 
erence was a weight comparison of the 
l‘-51 aiul l''-S6. Ready for combat, the 
Mustang grossed 9.450 lb.; the Sabre 
weighs abiiut 1 1 times as iiuich, or 
15.885 lb. 

Comparing thrust horsepower, the 
Mustang had a maximum altitude 
thrust horsepower of 1.461. This was 
to he compiitcd with flic i-.iluc of 
10.400 for tlic $abrc. 

•And on speed, the Afii.staiig figure 
WiB given as 440 mph: the Sabre was 
credited with its official record of almut 
671 mph. 

For altitude, the Mustang reaelietl 
56.491 ft-: the Sabre. 50,000 ft. 

‘'You can sec", said Kindelberger, 
"how you arc starting to build up com- 
|)Hcatiuiis and expense as you build up 
speed and altitude. I'hat is what you 
ate paying for.” 

Then to show the Congressmen just 
liow cost figures were broken down for 
modern airplanes, and how the figures 
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compared to values for the Mustang, 
Kindelberger showed a chart of time 
and money expended for the Mustang 
and the Sabre in low- and high-voIumc 
production. .And at a somewhat later 
point in the proceedings, he introduced 
a second chart whicli gave values for 
the all-weather version of the Sabre, the 
F-36D. (The data from these charts are 
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FRICTION-FREE TRANSFER OF 
ROTARY TO LINEAR MOTION 

with Saginaw Ball Bearing Screw Jack 


cumbiiicd in Tabic I.) 

Some explanation of tlie items in tlic 
chart was necessary. It was explained 
that airframe weiglit referred to tire 
wciglit of tire airplane not including the 
engine and the Covernment-fumished 
property. This latter item was con- 
sidered to include the engine, certain 
instruments, some of the electronic 
gear, wheels and tires. Incidentally, 
armament— the only excuse for build- 
ing a fighter— was omitted from the list 
of GFP, although it belongs there. 

Burden rate is, of course, the over- 
head; this includes the cost of heat, 
light, power supervision, expendable 
tools and parts, soap, towels and such. 
> Individum Output— When questioned 
about individual output, Kindelberger 
stated that he did not believe there was 
much difference between the way 

S le work now and the way they 
ed then. It was a case of keeping 
the work in front of a man at the right 
flow rate and at the right time. 

In explaining the increase in engi- 
neering time, IGndelberger said that it 
was largely due to the fact that ordinary 
run-of-the-mine draftsmen couldn't be 
used. Highly trained scientists and 
engineers had to do this new type of 

And he added that the engineering 
cost figures included engineenng over- 
head as well. In this case, it svas about 
89%, which would cover blueprint 
paper, housekeeping and travel, among 
other things. 

To point up the amount of drawings 
needed to produce the F-86, it was 
stated that every month, the blueprint 
output could cover the factory produc- 
tion floor area of 2.500.000 sq. ft. 

Referring to the F-86D, Kindelberger 
pointed out that the final airframe cost 
of $179,309 did not include GFP and 
about $77,500 which represented the 
cost of radar, rocket fire control and 
navigational equipment being furnished. 

Lt. Gen. Edwin W. Rawlings, Air 
Force comptroller, wlio was sitting in 
on the session, was asked to help recon- 
cile NAA’s figures with a cost of 
$900,000 for an all-weather plane. (Ap- 
parently such a cost figure had been 
submitted in a budget request.) 

Rawlings supplied a fly-away cost for 
an unspecified quantity of the F-86D 
aircraft of $344,82-1. *This, he stated, 
was for an operating airplane ready to 
fight. But program cost, which would 
include spare parts and special ground 
handling equipment, was given as 
$624,682 (presumably per airplane, and 
also for an unspecified quantity). 

► Engineering Increase— Two more 

charts showed the increasing complexity 
of the engineering operation for a mod- 
em fighter plane ('Tables II and III). 
The most interesting thing about these 
charts is the almost unbelievable in- 
crease— as much as 200 times— in engi- 
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The Flying Red Horse Paces Air Progress! 


• Mobiloil first flew with the Wright Brothers 
back in 1903 — has since flown with leading air 
pioneers . . . Lindbergh, Wiley Post. Amelia Ear- 
hart. Joe de Bona and others. 

'The makers of Mobiloil have been "out front” 
ill developing products to meet progressively 


tougher operating conditions — higher engine 
heat, longer range, greater speed and altitude. 

Small wonder leading aircraft engine builders 
approve Mobiloil Aero . . . why it is found at 
hundreds of U. S. airfields. 

Get Mobiloil Aero for top flight protectioa! 
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aircraft manufacturers: 


Here’s what 

SOURCE 

INSPECTED 

BONDED 

STOCK 

means 
to you 


The "Old” Way: 



The Lomson source inspected-bonded stock 


1 Pssteoers shipped in bulk to you ffjj^ 
through your distributor without source 'yjjp 
iospectioo. This requires coosidersble peper 
work with certifications of chemicals and phy- 
sicals. You must keep such paper in your files 
so you can dispose of the material if it becomes 
"Eicess" or "Surplus”. 


it Bulk storage complicates inventory c 
irol, makes possible mixing different 
types of fasteners and makes issuance 
to the assembly line costly and time 
consumiog. ^ 


J Fasteners in bulk, when declared surplus, 
have, in the past, been found to 
little more than scrap value. 


1 All fasteners sample inspected in accordance 
with approved sampling charts, inspection-stamped 
at the source. Individual cartons packed in 
easy-io-handle packing cases. No certifi- 

cation required— the sealed carton with 
inspection stamp is all that is needed. 

2 Packages plainly labeled with contents . . . size, 
part number, specification, when manufactured and 
by whom. Storage and inventory control is greatly 
simplified. Withdrawal from stock f 
stores is quick and easy— no counting out 


3 


Source Inspected Bonded Fasteners are 
"like money in the bank". If declared sur- 
plus they can be disposed of at market U 
prices without "red-tape". 





S TRUE ECONOMY TO SPECIFY SOURCE INSPECTED-BONOIO AIRCRAFT FASTENERS! 


Sourc* Intpactad — Bonded Stock 
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mote actual time involved, but the time 
itself is more expensive because of the 
incieased quality of the engineers em- 
ployed. 

l-'actory direct labor costs liad a chart 
of their own, which showed their in- 
crease from an average value of S0.75 

? sr hour in 1940 to a current figure of 
1.75, ‘‘with more in the offing. " 
While on the subject, the matter of 
fringe benefits and their cost was dis- 
cus^. Kindciberger wanted it under- 
stood that he tliought fringe benefits 
were wonderful, but that they had to 
be counted as elements of cost- "In 
1940 we did not have any holidays. We 
did not have vacation and we did not 
have any sick leave or test periods.” 

But now, said Kindciberger, NA.^ has 
lO-min. rest periods, morning and after- 
noon. These are really 15-min. periods, 
because the power load curves on ma- 
chines show average times of 2i inin. 
at cither end of the rest periods for 
getting ready to rest and for getting 
over resting- This is lulf an hour per 

-On the basis of working 240 days 
per year, the brief rest periods represent 
three 40-hr. weeks. Added to this are 
six paid holidavs, two weeks' vacation 
and one week sick leave. The total: 
seven weeks plus one day for which 
people ate paid and for wliicli they tin 
not work in return. 

"I cannot say they arc bad; I just say 
that they are experisivc." 

► Subcontracting— One chart which did 
not get inserted into the record of tlic 
committee hearings had to do with 
subcontracting. And it is too bad tliat 
it was not recorded, because it appar- 
ently sliowcd that subcontracting by 
NAA is efficient from cverv angle ex- 
cept cost. Kindciberger said tliat it 
costs NAA 220 hr. per unit over what 
it would cost to do it at North .\mcri- 

Anothcr cliart covered the factory 
overhc.id burden. It showed that, 
among other increases, planning and 
production control liad doubled- \Vhy? 
"We are now handling 250,000 shop 
orders in the plant witli spares and 
everything else, and we are having much 
better control, wliicli results in lower 
labor costs. In other words, suitable 
control increases the burden but re- 
duces the total cost.” 

Ahvood was asked if there were any- 
way in which airplanes could be pro- 
duced at less cost. "Would there be 
some way of making a management 
study of your labor utili/jtion and elini- 
inate thousands of workers and yet get 
the same production? ... Is there an 
area for saving there?" 

"If vou were sitting on this side of 
the table as a Member of Congress, 
representing the impatient taxpayer 
who complains that costs are too high 


and that waste is prevalent, what would 
you do in regara to the high cost of 
aircraft?" 

► Quotable Answer— Atwood’s answer 
deserves quoting. He said, "Most pro- 
duction ... is for a special purpose. 
You make a uniform. 'Ihete is no sense 
in raising the quality after you reach 
a certain point. It would l>e uneco- 
nomical and foolish. . . 

"However, in airplanes, we have no 
limit to the quality objective from a 
performance point of view. Wc do not 
know what the boys are going to have 
to compete with when they go into 
battle, and we ate very apprehensive at 
all times they will come up against su- 


perior enemy aircraft. . . 

"Now, improvement in quality means 
continuous innovations, lhat means 
experiment and experiment means cut 
and try. It means rejection of idcis as 
well as acceptance and incorporation of 
these new ideas. That involves labora- 
tory work, calculations and develop- 
ments of all kinds. It means further 
as soon as something works better, it 
should be incorporate, and wc do not 
wait. 

"If we wait, we are asking for trou- 
ble . . . wlicn tliesc planes go into 
competition, and consequently we can- 
not stop at any point." 

►Lowest Figures— Kindciberger was 


CALL 

For prompt, personal service on aircraft steels, 
contact the nearest of thirteen conveniently locat- 
ed Ryerson plants. Though stocks are currently 
out of balance from a size standpoint, we can prob- 
ably meet most of your requirements. Please 
extend government ratings whenever they apply. 



FOR 

AIRCRAFT STEEL 

Joseph T. Ryerson & Son, Inc. Ihonls at: New York • Boston 
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asked if tlic estimated unit costs would 
be tlic niiiiinuiii) costs foreseen, or 
would it be possible to reduce them 
further as production increased. 

lie ansueted that it was the best pos- 
sible estimate that could be made. He 
wanted it known that achieving lower 
costs is NA-\’s primary function in life 
(prcsumablv aside from building air- 
planes) and that the methods develop- 
ment group, staffed by industrial engi- 
neers. was charged with the responsi- 
'bility of producing cheaper methods to 
do things. 

Also, he added, though the aviation 
industry is highly competitive and “cut- 
throat”. there is a surprisingly large 
interchange of information on liow to 
do things cheaper. 

After more questioning, Kindelbcrgcr 
u-as asked if he felt the aircraft industry 
was capable of taking on the multi- 
billion sum for procurement of aircraft. 
He was reminded tliat NAA had S700 
million worth of undelivered orders and 
was asked what about that. 

Bv referring to lead times— the delay 
between order-placing and delivery— 
Kindelbcrgcr explained that the money 
would actually stretch over about a 

Tlicii the nest question was a reword- 
ing of the one about backlogs; Kindel- 
berger was asked if NAA and other air- 
craft companies would be able to pro- 
duce the planes currently contemplated 
in the 1952 program. 

His answer was that he saw no real 
difficulty with airframe production. But 

. . we are going to have great trou- 
ble with the electronic equipment, and 
with all this fire-control equipment . ■ ■ 
and the gadget auxiliary stuff sucli as 
cooling turbines. . . The engines arc 
still slow, and so arc all of these items. 
. . - The engines and all of the gadgetry 
arc all in a constant state of Bus and 
improvement. Many of those things 
. . - will not be finished until tomorrow 
because it is awful hard to put a time 
caliper on thinking and invention.” 

Jet Fuel Carbon 
Probed in Tiny Cell 

A tiny combustion chamber, devel- 
oped to investigate the carbon-deposit- 
ing tendencies of jet fuels, is being used 
at the Wright Air Development Cen- 
ter, Dayton. 

The combustion chamber, a scaled- 
down version of a typical combustor 
for a jet engine, is a burner liner about 
2 in. diameter. It is fed by a preheated 
jet of air at -fOOF (which is the air 
temperature as it enters a typical jet 
engine combustion chamber). 

Although the primary use to he made 
of the test apparatus will be the carbon- 
deposit investigation, the unit will also 
be used to test combustion efficiency. 
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Two New Aircraft for French Navy 


Lack of patrol, strike 
planes may be eased by 
Breguet types. 

Two new naval aircraft are in the 
offing for the French if the cuncnt 
plans of the Louis Breguet company 
reach fruition. 

Hie French government for some 
time has been worried by the lack of 
reconnaissance and strike aircraft at- 
tached to the fleet; L’Aeronautique 
Navale still uses prewar Short Sunder- 
land flying boats and Curtiss Helldivers. 
Tliere is nothing in the Lockheed 
Neptune or the Douglas Skyraidcr 
categories. 

But BrMuet, with a conversion of 
its 761 “Deux Fonts” transport and 
an entirely new turboprop-plus-turbo- 
jet two-seater, the Type 96 Vultur, 
hopes to furnish the french naval air 
service with a shot in the arm, 

► Deux Fonts— The French rearma- 
ment plan of 1950 allotted funds for 
the production of 1 5 four-engined mari- 
time reconnaissance craft, which it was 
believed could be developed from the 
Deux Fonts. Work on these has been 
delayed, and only now is the first flying 
test-bed for the new scries being con- 

Mockups have been installed in the 
prototype transport at Breguet’s test 
site at Toiilouse-Blagnac. Onlv mili- 
tary equipment has been moched-up, 
including a two-gun dorsal turret, two- 
gun tail turret, a retractable belly 
radomc, bomb bays and wing tip tank 

Ail guns arc 20mm.; the tail turret 
is remotely controlled. The dorsal tur- 
ret is just aft of the cockpit. Bomb bay 
is divided into two sections, with the 
radome mounted between. 

Frcnch-built engines have been re- 
moved and may be replaced by Pratt 
fr Whitnev R-2800-CA-18 engines 
rated at 2.400 hp. each. These engines 
power the civil nroduction Deux Fonts 
transports for Air France. 

The civil plane's dimensions; span! 41 
ft., I in.: length 97 ft. 3 in.; height 31 
ft.; weight empty 55,903 lb. Its cruis- 
ing speed; 230 mph. 

"File military tyqre is designated Br. 
764; tlie definite order for a produc- 
tion lot has not been given, pending 
the outcome of flight trials with the 
new patrnl plar^e. 

► Tvpe 96 Viiltur— The second naval 
craft under develooment at Breguet 
is the Vultur, a strike aircraft powered 
W an Armstrong Siddeley Mamba in 
the nose, and a Hispano-Suiza Nenc 
in the tail. 

The Mamba gets its air from an an- 
nular intake with exhaust under the 

30 


BREGUET VULTUR, naval strike aircraft, is powered by turboprop and tatbojcL 


port wing: the Nene is fed from wing 
root leading edge inlets. 

The wing has a Breguet laminar-flow 
section and is thick-skinned. It has 
considerable taper on leading edge, 
and carries large slotted flaps and dive 

Main landing gear legs retract in- 
wards into the wings, and the nose leg 
—which has twin wmcels— retracts Irack- 

llorizontal tail has considerable 
dihedral. Just under the jet c.xhaust, 
a tail bumper is mounted. 

Seating is for hvo, sidc-by-side; ejec- 
tor seats are used. 

For work off caniets, tlic Vultur is 
expected to cruise on the Mamba alone 
at speeds between 217 mph, and 248 
mph, Its armament wilt consist of 


eight rockets plus depth charges or a 
torpedo, extemallv slung; long-range 
auxiliary tanks will be carried at the 
wingtips. 

A second prototype is nearing com- 

t letion, and it will fee powered by the 
lamba 3 of inacased power. In addi- 
tion to these Naval versions, there is 
a land-based close-support version, with 
a one-man crew. Designation of tliis 
type is Br, 961. 

Span of the Vultur is 54 ft. 3 in,; 
overall length is 43 ft. 3 in,; height is 
16 ft. 9 in. Empty weight is 15,500 
lb.; CToss is 22,3d0 lb. 

Max. speed with both engines is 
558 mph.; max. eru!«e, 248 mph.; car- 
rier landing speed, 95 mph. Cruise 
duration on turboprop alone is hr. 

-Derek H. Wood 



...ULTRA>MODERN 
AVIATION rUELING 


Cities Service joins with Eastern Air Lines 
to inaugurate another great advance 


The Flat-Tops are on duty now— making notable service 
records. With these remarkable new tank trucks. Cities 
Service is fueling Eastern Air Lines planes at LaGuardia, 
Newark, and Boston's Logan Airport. Never before has 
there been any approach to the safe, speedy, convenient 
fueling now made possible by Cities Service Flat-Tops. 

You'll be interested in major Flat-Top features listed 
here. Each one adds evidence that Cities Service is in the 
forefront of aviation progress. That's why fields offering 
Cities Service products are winning preference today, 
among chose eager for topnocch quality and service. 


Cities Service 


CiliM Service 


AVIATION PRODUCTS 


New York ■ Chicago 
In the South: Arkansas Fuel Oil Co. 
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This P5M-1 Marlin is designed to patrol our 
sea lanes and keep them open ... to provide 
no rest for undersea raiders. Unfriendly 
subs are bound to get hooked . . , and stay 
hooked! Manufactured by The Glenn L. 
Martin Company, this newest anti-subma- 
rine flying boat for the U. S. Navy is an- 
other excellent example of Ostuco Aircraft 
Tubing “in action.” 

For Ostuco Aircraft Tubing provides 
inherent strength-without -weight advan- 


tages plus specialized forming and ma- 
chining qualities . . . making best material 
obtainable for fuel lines, engine mounts, 
landing gears, and other applications. It 
meets the most exacting Army, Navy, and 
AMS specifications. 

Ostuco — one of the nation’s largest sup- 
pliers of aircraft tubing — made the first 
“Chrome-Moly” ever produced for aircraft 
use. Today, Ostuco Aircraft Tubing is 
specified by most U. S, plane builders. 




Wilderness Lab Serves Avro 

Jet engine test center is 165 miles from home plant, 
but communication network makes it efficiejit. 


Faced with tlie necessity of obtain- 
ing results quickly but having limited 
funds with which to work, A, V. Roe 
Canada Ltd., has set up a jet engine 
test plant at Nobel, in tlie northern On- 
tario bush. 165 miles northwest of its 
pl.mt outside Toronto. Here in a con- 
verted wartime explosive plant, Avro is 
doing all c.xperiinentjl and test work on 
the Orenda jet engine. 

Because of the need for speed, Avro 
engineers have devised much equipment 
for making various tests on blades, com- 
pressors, combustion chambers and 
other parts of the jet engine. Semi-auto- 
matic recording and computing devices, 
using electronic circuits, nave been de- 
seloped and patented, 

► Work Speedup— ,\>ro engineers point 
out that the work has been speeded up 
at least fi\'C times witli the use of auto- 
matic recording equipment. Figures ob- 
tained from tests are tabulated and sent 
by fast messenger or teletype to the 
main factory at ^[alton, outside To- 
ronto, where electric computers arrive 
at design figures for tlie engineers. 

With the test specimen at hand, Avro 
says it is possible to make a complete 
two-dimensional ins cstigation of the air- 
flow thtoiigli a cascade in a matter of 
hours, and a three-dimensional investi- 
gation of the flow through a single stage 
of a compressor or turbine in wceli. 
Without such devices the cascade in- 
vestigation would take weeks, while the 
time and running costs for a single stage 
investigation would be prohibitive. 

Tliis use of electronic test equipment 



STETHOSCOPE is handy to listen to com- 


is probably the most notable feature of 
this wilderness test plant. Tbe 12-acre 
site is part of a vast explosives preserve, 
where commercial explosives are still 
manufactured. The .^v^o test pl.mt is 
Canadian government-owned, loaned to 
Avro, and comprises nine buildings. 
These include a power house, a standby 
steam-turbinc-generator set. a large 
tank for higlt-pressure air, reciprocating 
compressors, a water pumping station 
on Georgian Bay three-quarters of a 
mile from the plant and a maintenance 
machine shop. 

► Test to Improve— The full-scale test 


Stop 

paying for 
"IDLE TIME 
IN TRANSIT" 





AIR FREIGHT 

/■ N 

Waiting for your freight 
costs you (ioilars— in lost 
production — delayed de- 
livery-unhappy custo- 
mers— and puts you behind 
“air-freight-minded”com- 
petition. 

Flying Tiger Air Freight 
keeps production lines 
rolling. Know more about 
Flying Tiger low rates— 
write or telephone your 
nearest Flying Tiger rep- 
resentative. 

FLYING TIGSR... 

...a better way of shipping, 
a better way of buying, 
a better way of selling, 
anywhere, any time, anything. 
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plant at Nobel is engaged in testing, 
with a view to improving, the aero- 
dynamic and thermodynamic character- 
istics of the main components of the 
Orenda jet engine. At the Malton fac- 
tory’s test department, concentration is 
upon mechanical improvements of com- 
ponents and fuel system development. 
Long term programs are worked out at 
Nobel to provide design information for 
future designs of jet engines. 

The Nobel test plant now contains 
several operating test rigs, including 
a compressor test stand, variable-inci- 
dence cascade windtunnel, diffuser test 
rig, two higli-ptessure combustion test 
stands and an atmosphere and altitude 
combustion test stand. A new turbine 
test and another compressor test rig ate 


use compressed air, although in the 
compressoi test rig a steam turbine is 
used to drive the engine compressoi un- 
der varying conditions to determine its 
performance charactcri.stics. 

The compressor test tig is used to de- 
termine such characteristics as flow, 
pressure and efficiency for various 
speeds. Instrumentation is sufficiently 
complete to enable individual stage pei- 
formance to be determined. Dchriled 
traverses of various sections may be re- 

S uired from time to time to determine 
le flow pattern of any apparently crit- 
ical zone. An Avto Chinook engine tur- 
bine driven by steam is used in the tig. 
a much more economical means nf 
power than buying a new turbine. 


► Cascade Tunnel- The variable-inci- 
dence cascade vrind tunnel is intended 

design of turbines and compressors. 

The function of the diffuser test tig is 
to determine on full-scale models tire 
pressure recovery between the com- 
pressor outlet ano the combustion cham- 
ber inlet. 

The high-pressure combustion rig is 
designed to permit testing of comhus- 
tion chambers under conditions closely 
approximating those on the actual en- 
gine. The turbine test tig is used to de- 
termine turbine characteristics when 
the turbine is not coupled to tire com- 
pressor. 

The altitude and atmospheric com- 
bustion test tig provides means for test- 
ing combustion chambers under low 
pressure conditions. Development tesls 
at atmospheric pressure have a great 
advantage over pressure tests in that it 
is easier to look upstream to observe hot 
spots and flame conditions. Altitude 
tests are necessary to predict the cham- 
ber performance at altitude, practicu- 
l.trly with reference to blow-out and 
li°1it-up characteristics. 

► Round-tlie-ClocIf-In view of the 
large number of programs bciog fol- 
lowed simultaneously at Nobel and due 
to electric power restrictions at certain 
hours, it is neccssay to operate on a 
24 hour basis. A staf of about 12S men 
work at the plant, with a small secre- 
tarial staff. 

The plant and part of the village 
were bunt during World War II by the 
Canadian government and loaned to 
A. V. Roe Canada Ltd. at a book value 
of $4 million by the government. Avto 
executives estimate that between $500,- 
000 and $I million has been spent on 
alterations, new equipment and other 
development work since the companv 
took over the plant in 1946. Within 1 S 
months test work was being done at the 
plant, whereas it would have taken 
about five years to build an entire new 
full-scale jet engine test plant. 

Both test plant and Malton plant of 
A. V. Roe Canada Ltd., are on full 
military production of the Orenda jet 
engine and the CF-100 Canuck twin- 
engine jet fighter powered with the 
Orenda engine. 


CF-100 Subcontracts 

Subcontract for considerable por- 
tions of its CF-100 Canuck all-weather 
jet-fighter have been placed by A. V. 
Roc Canada with Chatco Steel Prod- 
ucts Ltd., Tilbury, Ont. 

CIratco will make tear and tear cen- 
ter fuselage sections, tailplanes, rud- 
ders, fins and tail cones. It is esti- 
mated that employment will rise to 
800-1,000 workers as a result of the 
contracts. 
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Freedom Ship — Machine gunners keep Communist 
troops &om closing in, as crew members of a beached 
Allied corvette are rescued from enemy-held shores in 
Korea by a U. S. Navy Sikorsky helicopter. Flown by all 
branches of the service, this versatile aircraft has dem- 
onstrated conclusively that even under the toughest 
combat conditions, it can perform vital tasks, virtually 
impossible by any other means. 

Now a bigger 10-place Sikorsky helicopter has gone 


into action in Korea. This larger type — with its greatly 
increased capacity, will make even more important con- 
tributions to such tasks as supply, evacuation of the 
wounded or trapped men, liaison, spotting and other 
essential military missions. To meet demands for more 
Sikorskys, including a new 4-place model, the Sikorsky 
Aircraft plant — already the world’s largest devoted 
solely to helicopter manufacture — is being enlarged 
by a third. 


SIKORSKY^ AIRCRAFT 


BRIDGEPORT, CONNECTICUT 
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GUST INTENSITY is nieismcd by sensing 


Flight Tests Bring 
Brabazon Changes 

-\nother milestone in the Brabazon 
project-granting of a iicrv category of 
Certificate of Airworthiness for carry- 
ing non-fare-paying passcngcrs-lias just 
been passed. According to the nianu- 
faeturcr-Bristol Aeroplane Co. Ltd.- 
this brings the day nearer when it will 
be possible to operate nonstop as well 
as through service between London 
and New York. 

There have been significant advances 
in the design of the big Bmb during 
its flight lest program, now near the 
300-hour mark. 

^Mass Balances— One indication of 
progress is the removal of the mass 
balances from rudder and elevators. 
These were originally installed to re- 
duce the risk of oscillation or flutter. 

Just recently, removal of tire bal- 
ances was completed, after extensive 
tests on tlie aircraft and in special test 
rigs. As a result, the feel of the air- 
plane is considerably improved— making 
it easier to fly— and there has been a 
reduction in clrag and consequent im- 
provement in performance. 

Furthermore, removal of the balances 
has meant a weight saving equisalent to 
three passengers. 

Preliminary testing of the pressuriz- 
ing and aii-condih'omng systems has be- 
gun. Ultimately, the systems will main- 
tain an 8,000-ft. cabin altitude at a 
flight pressure altitude of 25,000 ft. In- 
cidentally. the length of the Brab will 
increase by I in. under full pressure. 

Initial target figure for the systems 
is a differential pressure of 4.) psi.. 
giving an equivalent cabin altitude of 
10.000 ft. at 23,000-ft. flight altitude. 
► Gust Alleviators— Substantial progress 
has treen made in the development of 
gust alleviation equipment. The idea 
here is that a gust-sensing device is lo- 
cated on the airplane somewhere— on 
a boom at the nose or the wing. When 
a gust hits the device, producing an 
angle of attack change on it, the sensor 
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In service use over extended 
periods, often under extreme 
conditions, FR pipe connectors 
continue to maintain a satis- 
factory joint which rarely re- 
quires servicing. This light- 
weight connector does the job 
of a heavyweight and. In ad- 
dition, offers certain advan- 
tages not shared by any other 
pipe coupling method. 


THE DESIGN OF THE 
FR PIPE CONNECTOR 
provides: 

Greater Pressure 
Resistance 

Wide Temperature Range 
(-65 *F. to +16S*F.) 

Lew Weight and 
Compactness 
A Reasonable Degree of 
Flexibility Both Axially 
and Radially 
No Restriction to Flew 
Vibration Resistance 
Simple Application 
Ready Serviceability 


measures the intensity of the gust. 
Through linkages and servos, controls 
ate repositioned to reduce the effect of 
the oncoming gust. 

On the Brabazon, a detector vane 
protruded from the fuselage near the 
pilot’s position, which puts the detector 
about 50 ft. ahead of the wing. 

Response measurements are now be- 
ing made in Sight with the detector 
vane, and the rest of the mechanism 
is undergoing bench tests. 

The true-airspeed boom has been re- 
moved from the nose of the Biab to 
facilitate the installation of a Decca 
navigator system. Airspeed is now 
measured by normal pitot heads. 
^Changes for Mk. it- Bristol has re- 
leased a descriptive brochure which 
shows, by three-view drawings, what 
changes are cunently anticipated for 
the Mk. II version of the Brabazon. 
This later mark is to be powered by 
coupled Bristol Proteus turboprops, in- 
stead of the current Centaurus ZO re- 
ciprocating engines. The large single- 
wheeled landing gear of the mk. I will 
be supplanted by a 4-wheel bogie un- 
dercarriage, soon to be fitted to the 
prototype Mk. I for testing in a series 
of touch-and-go landings. 

The gracefully curved vertical tail 
of the giant ship is to give way to a 
straight trailing-edge layout with larger 
rudder area. 

Flap layout is altered somewhat to 
allow the Proteus tailpipes to discharge 
at the trailing edge or the wing. The 
tapered-chord ailerons of the Mk. 1 are 
to become constant-chord on the Mk. 
II. Elevator area is to be increased and 
elevator tip plantorra slightly altered. 
A degree or so of dihedral is shown on 
the Mk. 11 wing. 

Door, window and cockpit outlines 
have been altered for the Mk. 11. 

Douglas Skyraider 
Gets Faster De-Icer 

Faster cycling for more efficient ice 
removal is the feature of a new im- 
proved pneumatic de-icing system de- 
veloped for the Douglas AD Skyraider 

Designed by B. F. Goodrich Co. in 
collaboration with the Navy's Bureau 
of Aeronautics and Douglas engineers 
at El Segundo, Calif., the system is 
said to be more efficient than any pre- 
vious device in breaking heavy iee. 

!t was discovered that by using smal- 
ler air tubes, higher air pressure and a 
faster inflation-deflation cycle, ice for- 
mations could be broken up more 
rapidly. So, the expanding ait supply 
tubes were reduced to li in. dia. and 
ptesstite increased from 7 to 1 5 psi. 

A manifold system provides pressure 
and vacuum for speedier inflation and 
deflation. 


V \ Specialists sa AiTCreft Fueisng Systeras and Equipment 
\\ Ponbury, Ce n n., U.S.A. 
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CROUSE-HIMDS COMPANY 

Syracuse 1, N. Y. 


AIRPORT LIGHTING • 


CROUSE-HIIMDS 

COMBINATION 


. . . gives pilots 
quick and accurate 
information 

It is essential that the pilot of an incoming plane obtain all landing 
inioimation . . . QUICKLY! To accomplish this the segmented circle was 
devised . . . an easily spotted location from which a pilot obtoins all 
visual information on wind direction ond traffic control. It is present 
practice of CAA to require the wind tee and wind cone to be mounted 
within the segmented circle. Where the wind tee is of the operator 
control type, it will be essentially a traffic control device while the 
vtrind cone will show true wind direction. 

Experience has shown that when the wind tee and wind cone are 
both mounted on the ground inside the circle the pilot's view of one is 
obstructed by the other at certain angles. It is also difficult to tell 
whether the wind cone and the wind tee are pointing in exactly the 
same direction. This difficulty is overcome by mounting the wind cone 
on top of the wind tee. With the wind cone on the wind lee any diflet- 
ence in the directions indicated by the two devices is apparent. 

Ctouse-Hinds Type WC-18 No. 44593 Wind Cone and Lighting 
Fixture Assembly can be attached to some types of existing Crouse- 
Hinds Wind Tees. The support consists of two heavy steel angles which 
are bolted to the square plate that forms the top of the shaft of the tee. 

The Combination Wind Cone and Wind Tee is built to Crouse-Hinds 
high standard of quality . . . from the finest materials, with painstaking 
core, by skilled craftsmen. This is one of the items in Crouse-Hinds 
complete line of lighting and control equipment for every airport, large 
or small 

Write for additional information. 
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MARTIN P5M-1 MARLINS 


All types of modem aircraft — including jet powered 
— depend on Clifford Feather Weight All-Aluminum 
Oil Coolers. TJk only all-bmed type of oil cooler, they 
owe their superior weight-stren^ ratio to Clifford's 
patented brazing method and pre-testing. This pre- 
testing takes place in Clifford's wind tunnel laboratcny, 
the largest and most modem in the aeronautical heat 
exchanger industry. For complete details, write Clif- 
ford Manufacturing Company. 136 Grove Street, 
Waltham 54, Mass. Dioision of Standard -Thomson 
Corporation. Sales offices in New York 17, Detroit, 
Chicago 1, Los Angeles. 


^ClIFFORD^ 

ALL-ALUMINUM OIL COOLERS 
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Photoangulator Fixes the Slant 


The photoangulator~3 device to give 
true horizontal directions from oblique 
aerial photographs— has passed ^era- 
tional tests at the U. S. Army’s Engi- 
neer Research and Development Lab- 
oratories, Fort Belvoir, Va. 

For aerial mapping or surveying, most 
of the source material comes from 
photos made with three cameras. 'ITiesc 
shoot one vertical and two oblique 
photos simultancousl\. 

With the photoangulator, a network 
of intermediate horizontal control is 
cstablislicd. 

'llicrc arc three principal parts to the 
device— a depression angle assembly, 


which adjusts for the depression angle 
(below the horizon) of the camera at 
the time of Mposure; a transparent 
photo arm under which control points 
arc intersected; a template arm that lies 
over the map and indicates the true 
horizontal directions, 

'Hie instrument differs from the cur- 
rent CorK of Engineers aiigulator and 
the Air Force rectobliquc plotter be- 
cause it furnishes a trigonometrical solu- 
tion. Tlie other t\so units produce a 
geometric solution. 

The instrument has been standard- 
ized for issue to Engineer topographic 



ACCISSORieS FOR 
TIMPCRATURF INDICATORS 


New Tunnel Built 
For Canadian Studies 

Canada's aeronautical research poten- 
tial will soon be bolstered by acquisition 
of a new high-Madi number test 
facility. 

Working section of a 5,000-mph. 
windtunnel recently lias been com- 
pleted for the National Research Coun- 
cil by the Dominion Bridge Co. Ltd. 
of Canada. 

'ITic facility will draw on nine nozzle 
boxes, each with a different Venturi 
shape and interchangeable, for nine 
separate speed conditions, depending 

Box 1 is rated for a Mach 1.4 air 
speed, boxes 2 to 6 will afford a pro- 
gressive range up to Mach 3.47. Tlic 
remaining three boxes will be built by 
NRC and will advance the speed to a 


high of 3,000 inph. for the ninth iiidi- 
sidual box. 

Tlic tunnel will operate on the suc- 
tion principle, using a 35-ft.-diamctcr 
esacuated sphere, 'rest section of the 
facility is 10 in. square. 

One end of the nozzle box projects 
into the balance box, which houses the 
model and measuring apparatus. Both 
these sections are 6tted with 11-in.- 
thick glass for observation or schlicien- 
])hotograp!iy of flow phenomena. 

When the nozzle box is remoied the 
balance box can be moved forward to 
give easy access for model change and 
apparatus adjustment. 

The adjustable throat, which follows 
the balance box, has aluminum plates 
for roof and floor flexed by screwjacks 
to give heights ranging from 64-124 in. 
This gives pressure adjustment inside 
the balance oox and increases efficiency 
of pressure recovery. 
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twenty-five yeors problems of ignition for every type of aircraft engine 
and operating condition hove found their solution in the resources and 
skill of Bendix. Ifiat’s why the aviation industry has come to ccmsider 
Bendix the one source uniquely qualifted to design and produce ignition 
equipment to meet every operoting requirement. 


SCINTIILA MAGNETO DIVISION of 




I NACA Reports | 

^ Pccliniinaiy lnve$tigatiou ot a New 
Type of Supersonic Inlet (TN 2286)— 
by Antonio r'erri and Louis M. Nucci. 

'The practical use of a high Macli 
number ramjet or turbojet for aircraft 
depends almost entirely on obtaining a 
very higli pressure recovery from the ait 
inlet. 

Tire history of the design of the dif- 
fusers having a 6xcd geometry and in- 
ternal supersonic compression has led 
several investigators to believe that bet- 
ter results can be obtained witli cither 
variable-geometry diffusers or dilfusers 
with external supersonic coinpression, 
Ihe first work in this ditccdon wa-s 
begun by the Germair scientist Os- 
watitsch; but before his work was 
known in the United States, some inde- 
pendent work had been started at 
NACA using different criteria. 

Some results of the NACA work arc 
in this report, which was originally 
issued as a classified document in 1946. 

In contrast to the work of Oswa- 
titsch, the NACA faced the problem of 
designing an inlet for a supersonic air- 
plane. lliis meant a large operating 
range of Mach number and continuiW 
of now phenomena. The range of Macfi 
number for the NACA work was lower 
than the range considered by Oswa- 
titsch. Conscrjuciitly, an inlet which 
had all external supersonic compression 
for the conditioi] of optimum pressure 
recovery was chosen. 

The use of the all-external super- 
sonic compression type of inlet, gives 
the following advantages and disa^an- 
tages in comparison with earlier inlet 

• Tlie constant-geometry inlet can op- 
erate with high pressure recovery lor 
a large Mach number range- 

• Large variations of mass Bow do not 
present discontinuities of pressure re- 
covery. 

^An Experimental Investigatiou of tire 
Effect of Surface Heati^ on Boundary- 
Layer Transition on a Frat Plate in Su- 
personic Flow (TN 2351)— by Robert 
W. Hi^ins and Constantine C. 

Since the available information on 
the effect of surface heating on bound- 
ary-layer transition is limited in scope, 
the authors felt that additional experi- 
mental data, cspcciallv for flat plates 
and supersonic flow would be desir- 
able. Windtumiel tests were performed 
at a nominal Mach number of 2.-10. 
Data was obtained at nominal plate 
temperature Icrcls of 60F, HOF, iSOF 
and 260F. 

► The Effect of an Arbitrary Surface- 
Temperature Variation Along a Flat 


Plate on the Convective Heat i'lansfer 
in an Incommcssible Turbulent Bound- 
ary Layer (TN 2545)-by Morris W. 
Rubesin. 

Tliis analysis, wliich is rather thor- 
oughly described in the title, utilizes 
five assumptions: 

• All physical properties of the fluid 
arc consent. 

• Neglimbic frictional dissipation of cn- 
erw wimin the boundary layer, 

• Boundary layer velocity distribution 
of the 1/7 power form. 

• Boundary layer temperature distribu- 
tion of the I ti power form. 

• Local licat-trnnsfcr coefficient for a 
constant-siirfiiec temperature |)l.itc ap- 


plies to tire case of variable tempera- 
tures, when expressed by an enuation 
based on the local flow and tnermal 
boundary-layer thicknesses instead of 
the distance along the plate. 

I he analysis and cited examples in- 
dicate that a variation in surface tem- 
perature along a flat plate influences the 
local convective heat transfer, depend- 
ing on the type of variation. Generally, 
a sudden surface temperature discon- 
tinuity produces extremely large 
changes in the convective heat transfer 
directly downstream of the position of 
the discontinuity. 

A continuously variable surface tem- 
perature was shown generally to have 
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Disc-type construction— delivers either of two inlet 
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ii smaller effect on the convective lieat 
transfer than a snilden temperature 
cliscontimiih'. I'or tliis same ease, large 
effects on the local heat-transfer coeffi- 
cient coultl be expected only where the 
surface teiiiperatnrc approaches that of 
the free stream at a point other than 
the leading edge of tlic plate. 

► Comparison of Theoretical and Ex- 
pcriincntal Response of a Singlc-Mrsdc 
lsla.stic Sy-stem in Ilvdrodrnamic Im- 
pact CI'N 2543)-by Robert W, Miller 
and Kcnnctli I'. Merten. 

Experience with large airplanes has 
shown that a critical design consideni- 
tion may be the clastic bcliasior of the 


structure ditring landing inipact. Most 
of the analvtieal inctliods tot treating 
this ease asstimu that the external load 
applied during the impact is not inHu- 
cnccd by the elasticity of the stnicturc- 
Ihev further assume that the struc- 
tural response can be determined from 
the load that would have been applied 
if the structure svere rigid. 

;\ previous N'.\CA technical note pre- 
sented an anaivtical method for treat- 
hig the hydrodynamic ini[>act of an 
ebstic stmeture in which the interac- 
tion of tlie load and response svere in- 
duded. Iliat report showed that striic- 
tiiial flexihilitv could have appreciable 
effect on the applied load. 


In this regard, the significant flexi- 
bility of the structure is considered to 
be the flexure of the fusclagc-ss’ing 
structure in tire fundamental mode. 
I'his action can be represented by a 
two-inass-spring system Having the same 
frequency as the fimdamentm mode of 
the represented structure, and a mass 
ratio determined by the pliysical char- 
acteristics of the structure. No ade- 
quate experimental check was made of 
this earlier method, so water impact 
tests of an clastic model approximating 
the two-mass-spring system were made 
at the Langley impact basin. 

’I’he results of the tests are compared 
in the report with theoretical time his- 
tories of impact force and response cal- 
culated by the method presented in 
tlie earlier NACA report. 'ITiis earlier 
method considers the applied hydro- 
dynamic load and the structural rc- 
.sponse to be interdependent or coupled 
tliroughoiit the impact. Force-time his- 
tories for the elastic system and the 
rigid system arc compared, 'flicsc com- 
parisons indicated that the theoretical 
results agreed well with the experimen- 
tal results. 


► Spin-Trrnncl Investigation of the Ef- 
fects of Mass aod Dimensional Varia- 
tions on the Spinning Characteristics 
of a laDW-Mung Singie-Verticat-Tail 
Model Tvpical of Personal-Owner Air- 
pl mcs (TO 2352)-by Walter J. Klinat 
and Jack IT. Wilson. 

ibis report covers part of a general 
investigation being eonducted in the 
Langley 20-foot free -pinning tunnel to 
provide design information tor propor- 
tioning personal-owner nr liaison air- 
planes for satisfactory tecos-cry from 
spins. Earlier series of tests were made 
on a twin tail model; another phase of 
the overall investigation was the pre- 
sentation of design charts for propor- 
tioning aircraft for satisfactory spin 
recovery. . 

This investigation was conducted to 
provide airplane designers with spin 
and recovery data for a variety of de- 
sign configurations. The results of tliis 
in\cstigation have also been examined 
in liglit of the requirements set forth 
in Civil Air Regulations, Part 3. 

The investigation showed that even 
if the tail-damping power factor (defined 
by A. 1, Neihonse in NACA TN 1329. 
19471 is not very great, satisfactory re- 
covery characteristics can be obtained 
readily. The technique which must be 
used is full, rapid rudder reversal, fol- 
lowed about 4 turn later by forward 
movement of the stick. 

A variety of tests was m.ide, includ- 
ing tests with changes in mass distri- 
bution of the airplane, vertical or hori- 
zontal tail design, tail-damping power 
factors, wing plan form, and center of 
gravity'. 
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AVICA is equipped to produce ON SHORT NOTICE Flexible Hose Assemblies 
with specioi or non-standard end connections to suit your requirements, using 
AN 1 ond 2 wire braid synthetic hose or Stainless Steel Hose with brazed or 
mechonicol end couplings. Specioi ihreod fittings; hoses with integral "T', "T" 
or “Elbow" connections at any angle from 90° to 165’,- ports for fuel, pneumatic 
ond hydroulic systems; fittings for mock-up and experimental installations. 
Material certifications acceptable to the Services furnished with all orders. 
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J&H Covers All Phases of Systems Development 


"OPEN MIND" POLICY 
OFFERS ADVANTAGES 

All open mind ami ccm|)lelr freedom 
to .<eleei eomponenta, including ihone 
made by other specialists, feature the 
Jack & Heiniz approaeli to complex 
problems in tile field of electrical 
rnntrol svsteins. 

Over the years. J&II has designed 
many special systems taking into 
aceoiint the cliaracteristies of specific 
installations. This broad expiTience 
gives J&ll engineers a prarlieal 
approaeli to so-called "stanrlard" 
systems with wide applieation. 

Lightness, cunipaciness and ease 
of maintenance liaie been combined 
with dcpeiulability in J&ll KIceirical 
Control Systems dcvciopc'd in ro- 
operution with the govermnonl, uir- 
franic inanufaeturers and airlines, 

JRII Systems ineliide co-ordinated 
coiilrol.s and proleelive devices 
mounted centrally in a vibration- 
proof assr-mlily with simplified, pliig- 

Ciimpoiieilts feature: stable, long- 
life voltage regulators incorporating 
a new-lvpc, frielionloss S[iring to 
match till- magnetic force curve: sim- 
plilied, trip-free resetting: ai'curatc 
paralleling; and a contactor of high 
iiiterriipling cajiarilv. Accurate r«-ae- 
live load division. coiistaiU or varia- 
ble fri'iiiiency controls and speed gov- 
erning are offcri-il with a-e modeis. 

Since proteetive ilevices may actu- 
allv ituTca.se tlie liazanls of aircraft 
operation in niuiiy cases, the adiiition 
of Mich devices must be carefiiilv 
considered. Our Systems Test Labo- 
ratory, accordingly, evaluates the 
effect of addiiional protective devices 
on the c<)in|ileto system by seeking 
failures, to prevent them later, in 
actual service. 



Chief Engineer’s Corner 


Our company designs equipinoni to fulfill oiir customers' needs, rather than 
equipment that can he "sold” to them. W ith this poliev. iinr electrical con- 
trol systems all have been ticsigned by first consulting with tlie riistinncr to 


learn Ins rcquircmciUs. then initiating 
the design, and maintaining verv 
clixsc liaison bctw'cen the cu.stoincr's 
engineers and inir own during the 
design, prutulype and testing stages. 

Our engineers are obligated to 
I'lioose the best ri-la\s and other 
coiiijioneiits availalde. and to com- 
bine them into the simplest, most 
rugged anil most reliable system 
possilile. That is whv JiXII Svsli-ins 
often have few'cr relavs ami h'ss cum- 
plieatcd circuits. 

W'r recognize that the airframe or 


airline engineers have a much more 
inlinialo kllowledgo of their sjiceific 
application than our engiiu'crs possi* 
lily rmdd have. That is why we feel 
lliat any aircraft clcctriral system 
design must he the result of our work- 
ing with the customer's eiigiiu-ers. 

Customers an* invited to be fircsc'iit 
during sliakedown runs on their sys> 
Lems, and to help us try to make 
the sysleiius fail, to iil'iire llieic 
future depeiidubililv . 

Fur data on .l,KII liiysteiii-. address 
Jack & lleiniz. Iiie.. Cleielaiid 1.0. 


Jack&Heintz 


EQUIPMENT 






flies THE MOST PASSENGERS 
THE MOST AIR FREIGHT 
o»d THE MOST AIR MAIL, 
tocfflv 


SHELL OIL COMPANY 


EQUI PMENT 



Stratos to Produce French Baby Turbine 


Developing 140 shaft horsepower, engine has potential 
use for pumps, starters ami other auxiliary applications. 


By Georpc I.. Cluislinn 

Kamiingdale, L. I.-A new HO sliaft 
liorsepower gas turbine of trench de- 
sign will soon be muniiFuctured and 
sold in the U. S. for a wide )>otential 
of auxiliary power applications. 

Stratos division, Kaircliild F.ngine 
and Airplane Cotp., has just negotiated 
an exclusive liteiising agreement with 
Turbomeca. of Pau, I'Vance. to build 
and sell the iiiachint', clubbed "Orc- 
don,” in America. Tins is the first 
agreement ever negotiated between an 
American and Trench company involv- 
ing licensing for gas turbine con- 
struction. 

Currently used to power an Alsthom 
alternator rated at k«., -t-1 kva., 
110/208 v., 400 cycles ac. at 6.000 
rpm.. the turbine has enoiigli muscle 
to handle 90 kw. do. generators. Unit 
may also be equipped with a 12,000 
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tpin drive. And it has innumerable 
other potential applications, 'llie en- 
gine is roughly comparable to the suc- 
cessful pint-siae, !75-hp. gas turbine 
model 502 developed by the Boeing Air- 
plane Co. 

► Turbine Tcahires— Here are some of 
the Oredon’s features which attracted 

• Combustion chamber is the annular 
type. Dual spark plugs assure jirompt 

• Fuel is injected into the center of 
the main rotating shaft at the acces- 
sory section and it flows tlirough the 
shaft to the combustion chamber into 
which it is spraved tlirough a slingcr 
ring. Air bled off the compressor forms 
an effective air seal at the point where 
flic] is transferred to the rot.iting sliaft. 

• Turbine nozzle, disc and buckets arc 
made of non-critical metals. 

• Low operating temperature of 1.582 


deg. F. (at turbine inlet) made it pos- 
.siblc to make use of non-critical 
metals. 

• Specific fuel consumption is mod- 
erate-1.04 Ib./shp./lir. 

• Constant speed of the unit makes it 
particularly attractive as an altenutor 
drive. Variation of rpm, is 0.4% in 
the steady state, load or no load- No 
data are available now for variable load 
conditions. 

► Compact and Reliable— The Oredon 
is relatively compact. It measures ?1.7 
in- overall. 20.5 in. max. diameter nd 
weighs 185 lb. including reduction 
gearing. 

Reliability of the engine is indicated 
by its current 500-hr. overhaul period. 
Stratos savs that a 1.000-lir. overhaul 
period should be feasible. 

•\lbcrt Bcaufrctc, Stratos Chief Gas 
Turbine Project Fngineer, summed up 
the engine’s virtues this way: "Due to 
high component efficiencies brought 
about bv good livdrodynamic design of 
the combustion chamber and compres- 
sor (the l.ittcr being 80% efficient) the 
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SOCKET SCREW 
PRODUCTS 


SELF-LOCKING 
NUTS 

HIGH-STRENGTH 

CLOSE-TOLERANCE 

FASTENERS 

for the 

AVIATION 
INDUSTRY 

Severol decodes' experience 
in The manufacture of fasteners 
for the most critical applica- 
tions is your assurance of com- 
plete reliability in every SPS 
Aircraft Product. 

The finest equipment, work- 
monship and "know-how" are 
lavished on these vital aircraft 
parts. This has resulted in 
widespreod acceptance and ap- 
proval by government ond civil- 
ian agencies alike. 

For further informotion on 
ports shown in this advertise- 
ment please oddress depart- 
ments listed. Inquiries on other 
aircraft ports should be ad- 
dressed to Department 678. 



Wrifa for further information on these UNBRAKO ond FLEXLOC ProdueH. 


SPS 


STANDARD PRESSED STEEL CO. 

JtNKINJOWHi, PeNNSYLVANIA. 



T’URBO.MECA’s gas turbine "Oicdon" 
slialt hp. and specific hiel consuniptinii. 
machine is capable ot operating at low 
specific fuel consumptions and the low 
turbine temperature of ),362 deg." 

Trick used by the French to keep 
the machine reiatiscly cool is to blow 
sonic of the air furnished t>y tlic com- 
pressor over the annular combustion 
chamber. .\ir then flows through liol- 
loiv nozzle blades, along the outside of 
the main shaft and back to the combus- 
tion chamber through a scries of holes 
in its lower face. One result of keejiing 
the temperature down is an engine of 
exceptional ruggedness. 

► Bright Potential— .Mtlioiigli Stratos 
has no definite plans for its adopted 
child, considering it more as a develop- 
ment unit, there arc ni.my applications 
to which tlie Oredon seems well suited. 
Aside from driving ac- and dc. genera- 
tors, either on the ground or as air- 
borne units, the engine could be used 
as a portable source of air to start jet 
engines. Two or three men could con- 
veniently move the unit. Because it 
packs so much power for so little space 
and weight, it could be used as n high 
speed field power package to pump 
fuel from container to coufaincr or 
from container to vehicle (truck, tank, 
plane). .\nd it could be used to power 
a lightplanc in a turboprop installation, 
or even propel an automobile or a boat. 

► Inside Dope— The gas turbine power 
plant is based on Szydlonski patents 
and consists of these major components: 

• Compressor— Single sided- centrifugal 
flow type impeller with 16 sancs pushes 
air past a fixed diffuser ring and guide 
lancs through .an annular duct outside 
the compressor turbine driic shaft into 
tlic combustion chamber. Compression 
ratio is }.4:1, air mass flow 2.7 Ib/scc. 
at 35,000 rpni at sea level. 

• Combustion Chamber— lingine con- 
tains one annular combustion cliambcr 
with perforated and li.ifllcd fljmc dram- 
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AIRCRAFT RADIO INNOVATION! 


An innovation in the hetd of com< 
munications radio is this low-cosc 
amplitude modulated. AC-DC re- 
ceiver, Monitocadio Model AR-1, 
covering all aircraft communica- 
tions within the 108-132 MC band. 
Now, all tower instructions to 
incoming and outgoing aircraft 

cetned with the take-oS and land- 
ing activity of all planes— private, 
commercial or military. Field su- 


baggage handlers ... all execu- 
personnel . . . may be kept con- 

of operation. The uses of this new 
MONITORADIO receiver arc 
limited only by the imagination 
and the desire for efficiency and 
coordination in the world of 
activity that surrounds flying. 


Sit Your JabbiT-Or Vrilt Us Today 

RADIO APPARATUS CORPORATION 

SS NORTH NEW JCRSCf S7RSSJ. INOMNAPOUS. INDIANA • PHONE; ATIANTIC 1624 


her of Nicral D alloy. Fuel is injected 
through a rotaiy disc. 

• Turbine-Axial flow, two-stage type, 
fabricated steel casing with 20 nozzle 
guide vanes and 27 stator blades of 
Zl-CNT-18 steel. Two rotor discs 
made of Noxis 4 or ATVS 7 steel 
bolted together. Each mounts 23 in- 
serted blades of same material. Gas 
temperatures are; 1,382 deg. before tur- 
bine and 1,022 deg. after turbine at 
35,000 rpm. 

• Exhaust nozzle— Variable area type. 
Outer casing is steel and inner cone 
is movable. Outlet diSuser releases 
gases at a maximum speed of 330 
tt./sec. (The unit under study at Stratos 
did not have the variable exhaust 
nozzle feature). 

• Fuel Systenr— Low pressure system. 
Fuel is sprayed by centrifugal force 
through nine holes in the rim of a 
ducted injector disc mounted on the 
hollow compressor-turbine drive shaft 
which serves as fuel manifold. Fuel is 
supplied under pressure by one Martin- 
Moulet four-vane fuel pump at 57 psi. 

• Control system— Turbomeca auto- 
matic, fly-ball type governor maintains 
speed within 0-4% of desired rpm. 

• Lubrication— Dry sump system. Tur- 
bomeca pump supplies oil at 21 psi. 
Two scavenge pumps are provided, one 
for the front the other for the rear 
bearing. A centrifugal pump is sup- 
plied to prevent the oil from emulsify- 
ing. Normal oil consumption is 0.4 
Ib./hr. 

• Starting system— A two hp. electric 
starter is provided, also a booster coil 
and two igniter plugs. Engine is started 
and operated entirely on JP-5 jet en- 
gine fuel. French started the engine 
on gasoline, then switched to kerosene. 

• Rating— Maximum, for fi\'e min.: 160 
shp. at 36,000 rpm. at sea level. Nor- 
mal, for continuous operation: 140 shp, 
at 35,000 rpm, at sea level. 

• Provisions— Main power take-off may 
be provided with reduction gear ratios 
of 5.75:1 or 11.5:1. Accessory section 
provides for three additional power 
take-offs plus a tachometer pad. 

• Mounting Points— Three shock-ab- 
sorber mounting pads arc provided, two 
on the gear reducer housing and one 
in the Sw section behind the sheet 
metal combustion chamber housing. 

A feature of the rear bearing is air 
cooling. Outside air is induced to the 
bearing through three hollow struts sup- 
porting the tail cone, thus reducing its 
temperature appreciably and promoting 
longer life. 

The bearing supports ate articulated 
at both housing and bearing attach- 
ment points to permit the bearing to 
expand and contract with heat varia- 
tions without imposing stresses on the 
machine's structure. 

► The Reason Why— Asked why Stratos 
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POWER PACKAGE 
PRODUCED BY ROHR FOR 


BOEING AIRPLANE COMPANY 


THIS IS A POWER PACKAGE BUILT BY 









An ever increasing number 
of manufacturers, operators and suppliers, 
whose products and services range the gamut 
of industry, ..from Avionics to Packaging, to 
Rare Metals, „are turning their sales sights 
to Aviation - now America's No, 1 market, 

AVIATION WEEK, read and preferred 
throughout the industry, salutes 
its 102 new advertisers for the first 
six months of 1951 and its "regulars", 
who made possible a linage increase 
of 367 pages over the same period last year 
,„a 96% increase,„a record unmatched 
by any other aeronautical magazine. 

You can reach everybody who is anybody 
in the industry's preferred magazine,,. 

..... .... AVIATIOH WBBK 
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unclurtuuk tu bmld tlic Oredoii under 
license, the hem’s engineers pointed out 
that the turbine peniiittcd Stratos to 
enter the field of gas turbine construc- 
tion with a tested unit ranking with 
the best on the market in a minimum 
of time. Moreover, this typo of con- 
struction fitted neatly into btratos' spe- 
cialty of designing and building small 
size, high speed, bleed air turbo ma- 
chinery. The Oredon will be the first 
Stratos turbine with a fire in it. 

TWA Shifts Radio 
Repair to N.Y. Firm 

Much of TWA’s radio repair work, 
formerly done at Kansas City, has been 
given to a New York concern as a result 
of the Kansas City flood that inundated 
the carrier's rnain overhaul facilities. 
The company is Smith Meeker Engi- 
neering Co. Kiars Radio is also getting 
a share of TWA’s radio overhaul work. 

Fred Woodward, Smith Meeker's 
chief engineer, told AviArioN Week 
that it started overhauling TWA's radio 
equipment as soon as me airline was 
hit by the flood- To date it has done 
over $5,000 worth of business, he esti- 
mated. It marked the first time Smith 
fyleeker had contracted for volume air- 

► Otlier Aero Work-But aircraft radio 
repair, electrical design, engineering and 
installation are not new to the com- 
pany. Starting some 45 years ago with 
specialized marine electrical and radio 
work. Smith Meeker branched out into 
the aeronautical field immediately after 
the last war. First jobs were custom de- 
sign and installation of complete radio 
systems in executive aircraft- This soon 
led to maintaining the equipment origi- 
nally installed plus radio gear put in m’ 
other shops. 

Next step beyond exclusive radio in- 
vtallatinn and repair was rewiring en- 


tire electrical systems. Examples arc 
Kastman Kodak’.s and Prince Bernhardt 
of Holland's DC-3s, which were con- 
verted from 12 to 24v, systems. Com- 
plete radio systems were also installed. 
► Overhaul iihops— Smith Meeker has 
its overhaul shops in the Mallard Air 
Service hangar at Teterboro, N. J. There 
it has built special panels in its screen 
room to test ainrost every known type 
of aircraft radio equipment. .And spare 
panels exist to accommodate new units 
as they are introduced on the 

C. ]. Myers pointed out a Collins Test 
Set 479-U-l, saying that except for air- 
line-owned units, it was probably the 
only such piece of equipment available 
on the East Coast to test certain radio 
gear. The set will check ILS in the 
90- and 150-cycIe phase system. It will 
also test the entire range of onmi equip- 
ment and all communications frequen- 
cies from 100 to 140 me. 

Woodward cited a job recently done 
on a large oil compny’s DC-3 as the 
most elaborate radio installation ever 
made by his eompany. It included 2 Col- 
lins 18-S transceivers, 1 Collins 51-R2 
omnirange set complete with OBI and 
RMI for navigation, 1 Collins 51-R2, 1 
Collins 51-Vl glide path receiver, 1 Col- 
lins 17-L2 180-channel VHF transmit- 
ter, 2 Bendix MN62-A ADF receivers 
with MN60-A iron core loops, 1 Bendix 
RAIO-DD range receiver with MN-24 
loop, 1 Bendk MN53-B market beacon 
receiver, and I Smith Meeker custom- 
built cabin radio receiver. 

The finn has just received an order 
to install $30,000 worth of radio equip- 
ment in a twin Beech 18. 

Although 90% of the company’s cut- 
rent business is non-aviation. Wood- 
ward believes that this percentage will 
bccontt more hcavilv aeroiiiiutical in 
the future, especially since the Kansas 
City flood floated T\\’.\’s business into 
SM’s lap. 




STE61 COLLAR 


good old HI-SHEAR features, plus 
the ability to "take it" when the 
going's hot. 



old fflihioo oirplonell 

See your Stondards Engineer for 
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Rugged... tough 
and thrifty, too! 


CHEVROLET 

ADVANCE-DESIGN 

TRUCKS 


For trucks that are right the \oh—ahi-ays 
cm the job —see these new Chevrolet trucks. 
They're able to carry the loads you handle, 
and able to keep on carrying them through 
tough job after tough job. They’re eco- 
nomical and easy to handle, too . . . loaded 
with new features that pay off (or you 
on erety job. Features like the new self- 
energizing brakes for more stopping power. 
And like Chevrolet's Dual-Shoe parking 
brake . . . engineered for greater holding 
posver. Here are trucks that offer important 
new comfort features. Ventipanes for con- 
trolled ventilation, and new cab seats for 
more riding comfort, In every way, these 
Chevrolet trucks are right for your job. 
See them at your Chevrolet dealer's now. 

CHEVROLET DIVISION OP GENEHAL MOTORS 
DETROIT 2, MICHIGAN 




NEW AVIATION PRODUCTS 



Fighter Cockpit Seal 

Devising n pracfic.il method of tightly 
scaling the joint between bubble-type 
canopies and the fuselage to permit ef- 
fective prcssuriratioii of the cockpit, 
vet allow casv operation of tlic caiinpv, 
lias been one of the knottv problems in- 
troduced by higli altitude rliglit. 

B, r. Goodrich feels it has solved the 
problem with development of its new 
Inflatable Strip Seal, This is essentially 
a specially fabricated inflatable tube 
w ith channel configuration. Special tex- 
tile fabric, mbbcr-coatcd on both sides, 
is STiltanized in the colla|iscd position 
to a flexible rabbet cliamiel-tvpc liasc. 
W'hen inflated, the nibberi/cd falirit 
lifts to its maxinmni scaling position 
with little or no stretching of the inb- 

Air ptessiirc retjuired for inflation is 
only a few pounds over that inside the 
canopy. With this design, the seal is 
tight enough to insure effective pressuri- 
zation of the cockpit and prevent pos- 
sibly disastrous high altituoc blowouts, 
vet exerts only a mininmin separating 
force Irct'veen canopy and fuselage. 

luiportanflv, the extra high lift ratio 
of the new si-al mt-jiis more clearance 
when deflalcd. permitting easy oixming 
and closing of the canopy, .\ecording 
to Goodrich, tlic rubber conipnnnds 
used stav "live" and resist weathet 
aging. The seal has been approved bv 
tlic .\ir Force for the most advanced 
fielitcr aircraft, the conipanv rcun-t'. 
It also can be used as a weather seal 
between fusel.iges and detachaljlc cargo 
"packs” or pods. 

B. F. Goodrich Co., .\kron. Ohio. 

InstrumentCoinponeiit 

K miniature helical potentiometer, 
designed to combine "reasanahlc accu- 
racy at reasonable cost’’ is being mar- 


keted by Van Dyke Instruments, Inc. 

'The unit, Model H-50, has a 1-ft. 
resistance element contained in case 
S in. in diameter. The unit is intended 
primarily for use in precision bridge- 
balancing circuits and similar appli- 
cations where the potentiometer is 
adjtisted by mc.ms of an insulated 

'ilie shaft moves linearly in and out 
when rotated- .Any setting can be main- 
tained at accelerations up to 20G, the 
maker says. Shaft and wiper ate elec- 
trically connected. Insulation bushings 
arc supplied for mounting on metal 
panels- This new potentiometer ha.s 
a pcrforuiancc now equaled oiilv bv 
instruments several times as costly, 
claims Van Dyke. Price is expected to 
be between A’-IO and $3.00 each. 

\':m Dyke Instrmncnts. liic.. 1927 
First .\\c„ St. Petersburg 1, Fla. 




Water Injection Valve 

,\ check valve (|)hmgcr type) for wafer 
injection .systems in aircraft is being 
produced by .Allen .\ircraft Prodnefs. 

Hie aluminum-alloy salve weiglis less 
than 3 07 ... has a specially treated interior 
for maximum corrosion resistance. 
Built for a proof pressure of 1,000 psi. 
and working pressure of 500 psi., it is 

spring-loaded in the open position and 
closes at three psi. reverse ]2rcssure. 
I’ressuic lo.ss is less than 75 psi. at fif) 
gmii. V.ilvcs sptiiig-ioaded in the 
dosed po.sitioii also arc aiailable. All 
-ire designed to ghe satisfaclorv opera- 
tion through temper.iliires Timehig 
from -65 to 250F. 

Alien .Vreraft Products, Inc.. Ra- 
venna, Ohio. 

Stronger Filters 

Filters for aircraft hydraulic sy.stcms. 
capable of handling pressures up to 
3.000 psi. and more ragged than their 
forerunners have been developed by 
Pnmlator. 

The new line of filters can be used 
where pressure pulsations occur. Tliis 
has been made po.ssible bv building 
them with stronger housing and ele- 


ments. They are made of aluminum 
bar stock and meet all specified operat- 
ing, test and burst pressures, the maker 
says. Flemcnfs, interchangeable with 
those in comparable units of the same 
general typo scries, meet .AN-6235. 

Filters are available in J-, 3-, 6- and 
12-gpm. models, designated respectisclv 
PR-lOI-2, PR--103-2, PR-406-2 and PR'- 
41 2-7- F'iltration efficiency in these 
units remain high, says Pnrolator. 

Purolator Products. Inc., Rahwav, 
N.J. 



Latch for Aircraft 

•A flush-fitting. Iic.ivy-diity access latch 
is being manufactured by Siinmonds 
.Acrocessories, Inc. 

This aircraft latch is a trimmed 
down, all-purpose version of the High 
Strengtli Cowling latch, also produced 
by Simmonds. It is designed for flat 
panels, for use on cargo doors, radomes, 
armament compartments and other ac- 
cess locations. It consists of two sec- 
tions, the housing and a toggle assembly 
(no loose parts), rhmnh pressure opens 
the latcli- 

The unit weighs 3.5 oz., is designed 
to carry 2.700 lb. breaking load in ten- 
sion arid 5,000 lb. in shear, 

SimmoiKls .Acrocessories. Inc,, Tartv- 
tmvn, N. Y. 


ALSO ON THE MARKET 


Acr-O-Foam 99, liquid type mechan- 
ical foam for extinguishing petroleum 
products fires also is said to be specially 
cffectis-c against fires fueled by menthyl 
ethyl, isopropyl alcohols, esters, ketones 
and ethers. National Foam System, 
Inc.. West Chester, Pa. 

I'imhig motor. 400c. hy.stcrisis type 
w nchremous unit, is designed for use as 
lime standard in applications involving 
relatively light loads. At given fre- 
qnciicT. control is better than compar- 
able dc. motor, filtering or shielding is 
not required, altitude problems arc 
eliminated, maker claims. Haydon Mfg, 
Co., Inc., Torrington, Conn. 

No darkroom is required to produce 
"black-on-whitc" photographic interme- 
diates from blueprints— if you use new 
Kodagraph Repro-Negative paper. Also, 
using it with companion "Autopositive" 
paper, you can standardize on positise 
|ihotographie intermediates in vnut 
c|uantitv-print production, regardless of 
type of originals available, savs F.ast- 
man Kodak Co., Rochester, N. A’. 
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Don’t 


monkey around with fragile profits! 



Insure 


production economies 

with Cherry Rivets 



Don’t mar surfaces— 'im won't crack 
or mar porcelain and other highly finished 
surfaces with Cherry Rivets. Tool slippage is 
eliminated.. .Cherry tools arc designed so that 
tlie fete of the tool alw.iys clears the work. 



Faster work — Cheny Rivets can be 
installed by unskilled labor with assurance 
of permanent and lasting joints. Installing 
Cherry Rivets is a one-man job . . . done from 
one side of the work. Cherry Rivets arc e.isy 



Tamperproof— Chetty Rivets protect 
your product against vandalism and careless- 
ness, Yet Cherry Rivets ace quickly and 
simply drilled out with proper tools in the 


How they tnor/fe — Cherry Rivets are installed with a 
pull; there’s no pounding, twisting, or exploding- The 
pulling action exerted by the tool pulls the stem through 

the rivet first clinching the mating sheets together and 

then expanding the shank of the rivet to fill the hole. Where 
screws or nuts and bolts work loose and shake out, Cherry 
Rivets can't feil in properly-sized holes. 


\\ 


For specific information about the proper Cherry Rivet for 

your work, write us ot fill out the coupon below. _ CHERRY RIVET COMFAN\. Depi. H-11 


(lijeccgillfiasGr; 


n 13. Californio. 
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EASTERN Air Lines 


180 COattnel WUCOX Communientions System 
COesen for iastern's Satire fleet ef 
sons CONSTSUATtOHS aaS MARHH 0-0-As 


cations equipment available to match the ad- 
vanced, efficient operation of their modern new 
fleet. No greater compliment could be paid to 
Wilcox radio equipment than to be selected for 
this challenging assignment. 

The Wilcox 440A VHF Communications System 
covers all channels in the 1 18-136 Me. band. It is 
light in weight, small in size, and easy to maintain, 
UNIT CONSTRUenON FOR EAST HANDUNG 
The 50-watt transmitter, high sensitivity receiver, 
and compact power supply are each contained in 


a separate JAN A 1-0 case. Any unit may be 
instantly removed from the common mount. 
FINGER-TIP REMOTE CONTROl 
All transmitter and receiver functions are avail- 
able by remote control. A new channel selector 
system assures positive operation and minimum 

OEPENOABIUTr AND EAST MAINTENANCE 

Simple, conventional circuits minimize the number 
and types of tubes and require no special train- 
ing, techniques, or test equipment. 


TOtUe for complete information on the 

WILCOX 440A 180 CHANNEL VHF COMMUNICATIONS SYSTEM 


WILCOX ELECTRIC COMPANY 

v’i’i 


FOURTEENTH AND CHESTNUT 


ANSAS CITY 1, MISSOURI, U.S.A. 


AIR TRANSPORT 

Revolt of the Pilots — IV 

New ALFA to Press Mileage Issue 

Attempt to make distance flown the basis of monthly 
wage is tied to alleged fatigue factor of faster planes. 
By William Kroger 


.A new factor, mileage increase deter- 
mination, is revising all former con- 
cepts of an airline pilot's working con- 
ditions, and this one issue will dominate 
negotiations between airline manage- 
ment and the Air Line Pilots Assn. For 

Management, while it may rebel at 
the injection of this issue into its con- 
tract bargaining, might as well prepare 
to face it; even before they complete 
the reorganization of ALPA (Aviation 
^VEEK, Aug. 20, p. 63), President Clar- 
ence N, Sayen and his associates will 
be insisting upon recognition of the 
mileage increase determination prin- 

►^e Formula— Mileage increase de- 
termination, as Sayen explains it, is a 
scientific formula for determining pay 
on the basis of the number of miles 
Hown each month, and increasing the 
basic number of miles flown with use 
of faster aircraft. To the airlines, it is 
a method to limit the number of miles 
tliCT can fly each month, 

tlie only limitation at present on the 
use of a pilot is that he cannot fly more 
than eight hours a day and more than 
S5 hours a month. To the airlines, that 
means he should fly S3 hours a month. 
T o the pilots that is a maximum set in 
other, less strenuous days. 

[Tie issue came up in the American 
.Airlines' Presidential emergency board 
hearings, and Sayen says that in the 
discussion of a possible future 1.000- 
mph. jet airplane, the pilots offered to 
fly such 3 plane 51.000 mi. a month. 
.American, however, said that as a pilot 
should fly 85 hours a month, a 1,000- 
mph. airplane should be flown 85,000 
mi a month. 

That is the difference between the 
pilots and one airline. For another 
view. United Air Lines’ W. A. Patter- 
son rejects the mileage increase deter- 
mination proposal because, he says, 
pilots will nave a right to be concerned 
about jet and turboprop planes when 
they arrive. "How can we be intelligent 
about a problem we don't understand 
vet?” he asks. "\Ve can’t settle tomor- 
row's problems today.” 

Such a dismissal of the issue is more 
irritating to the pilots than an economic 
argument against the formula. For one 


of their texts is Decision 83 of the 
National Labor Board (predecessor of 
National Labor Relations Board), and 
one sentence in that document reads; 

“Experience has not crystallized suf- 
ficiently to put a maximum on the 
monthly mileage of air pilots.” 

That opinion was rendered 17 years 
ago. Pilots say the time now has come 
to draw on the past experience of in- 
troduction of new equipment and set 
rules for the future. 

It was Decision 83 that fixed the 85- 
hr. limitation that the pilots now arc 
trying to shelve. It also laid down the 
fundamental arguments the pilots now 
use in seeking mileage increase deter- 
mination (see box on next page). 

► Featherbed or Fatigue?— The airlines, 
naturally, want 85 hours a month to be 
the basic working condition for pilots. 
If a pilot flies 85 hours a month on 
large, bst airplanes, the airlines arc 
pulling in more revenue from that 
pilot’s labor. And, the carriers claim, 
that’s the way it should be to take best 
adi'antage of technological improvc- 


Special Report 

What's behind the change in 
leadership of the Air Line Pilots 
Assn., and what does it mean? 
The airline industry and organized 
labor have been studying that 
question ever since early one July 
morning when David L. Behncke 
found he had been “recalled” 
from his presidency of the union. 
For aiisivers Aviation Week 
sent a staff member to Chicago 
whore he talked at length with 
ALPA’s officials and employes, 
and obtained the only exclusive 
interview Behncke has granted on 
the intra-union dispute. The re- 
sult is a special report, in four 
weekly installments which began 
Aug. 6, the last of which appears 
on these pages. 


ments. In return, they are willing to 
pay that pilot more, enabling him to 
share in the greater productivity. The 
cartiCTS say this involves a risk on their 
part; the airplane he is flying is a far 
mote costly piece of equipment than it 
used to be. 

The pilots’ attempt to make miles 
flown a month the basic working condi- 
tion, says management, is an attempt to 
interfere with technological progress. It 
is "featherbedding,” the curse of the 
railroads: and airline management is 
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up theii schedules- The pilots think 
that is entirely justified. 

They apee with the carriers that 
they now fly a far more costly airplane. 
But, they say, it is also a mote compli- 
cated ai^lane. And, because it is also 
faster, they can make more trips a 
month. That means mote landings and 
takeoffs, more instrument approaches— 
the big fatigue-producing factors- This 
is a very teal thing to a pilot. 

A visitor to ALPA’s Chicago head- 
quarters was talking to a pilot who is 
assigned to a certain tuin-engine air- 
craft with a notable safety record. The 
visitor eommented that he liked that 
airplane; it has so mueh power for its 
gross weight that it is the only airplane 
he always feels certain will take off 
when it starts down the runway. 

The pilot looked at him in amaze- 
ment. "You do? I wish 1 did!” 

► Ceiling Meets Floor— The airplanes 
have changed, say the pilots, but the 
working conditions, set in 1934 by 
Decision 83, have not. The 85 hours 
was supposed to be a maximum. In 
actual practice, it also has become a 
minimum. 

ALFA officials smile wryly over an 
incident that happened recently to 
three co-pilots of one of the Big Four 
airlines. Each had 84 hours time that 
month. So they were all put on one 
trip of three hours' duration and took 
turns in the right-hand seat. 

A company defense of that action 
prolxibly would be that the pilots 
wouldn't get a full month’s pay with- 
out that last hour. But ALPA’s atti- 
tude is that it shouldn’t be necessary 
to squeeze the last bit of monthly use- 
fulness out of a pilot for him to be 
properly compensated. 

However individual pilots may feel, 
the ALPA executives are not interested 
in greater pay for pilots, except as a 
by-product o( other benefits. Present 

S is an irritant of course, because the 
its claim that on a mileage basis, 
pilots now arc being paid less than 
ever before— a natural economic devel- 
opment with the greater mileage pro- 
ductivity of the airplanes. 

If the airlines want to pay pilots 
more than they now are getting, that 
is satisfactory to Saycn— but he wants 
it to be penalty payment. That stems 
from the mileage increase determina- 
tion concept. 

Assume that ALPA were successful 
m obtaining agreement that pay for 
flying the DC-6B should be based on 
lX500 miles a month. (That, inci- 
dentally, was a discussion figure and 
not a final demand.) To fly 17,500 
miles a month in a DC-6B, the pilot 
would have to fly about 70 hours. He 
would get his maximum pay for that 
much time. If the airline wanted him 
to fly 85 hours a month. ALPA would 
have no objection-provided he were 


paid at a higher rate, say one and onc- 
half times base pay. Sayen’s idea is to 
make it too expensive for an airline to 
use a pilot 85 hours a month. He be- 
licses an airline doesn’t get full value 
from a pilot in that last 10 or 15 hours. 
The reason again is fatigue. 

► 14-Iloiir Day— While the greater 
number of trips, with more takeoffs 
and landings, is petliaps the most im- 
portant fatigue factor, ranking right up 
with it is "on-duty time." 

To fly S5 hours a month, the average 
pilot is "oil-duty (subject to call) 16 
nours a day. -kLP.^ claims. He may fly 
a four-hour trip out and four liours 
back to use up his eight hours, but in 
between ho niav lay user as long .is 
eight hours cither because of scliMul- 
ing or weather. The pilots claim that 
during that eight hours their time be- 
longs to the company. If the return 
trip is delayed by weatlicr. for example, 
the pilot must stay at the field and can- 
not even go into town for relaxation. 
So the pilots want on-duty time lim- 
ited. witTi some form of overtime pay- 
ment when it is necessary to exceed the 

Tlunkiiig of the industrial norm of a 
seven- or ciglit-liour das', Sa\en smiles 
iimocenth’ as he savs. "We're asking a 
H-hour dav, ’lliaLs nut loo much for 
1951. is it?" 

The airlines ridicule on-duty time as 
an issue. United's Patterson says the 

E ilots want to be paid for time spent in 
otels. United and other carriers are 
willing to pay extra if a pilot has to 
spend long hours at a field waiting to 
take his trip out. But when a pilot lays 
over fisc or six hours and goes into 
town to a hotel, the carriers balk at 
considering that ’■wotkiiig." 

United says its captains base 12 full 
24-hour days off at liomc each month. 
In addition, they hasc the major por- 
tion of fis'e other days at home. Senior 
pilots on UAL’s Chicago-New York 
run spend every night at home, the 
carrier savs. But when a pilot is aw.iv 
from his base. UAL allows him §7.85 


per day for meals and lodging, plus ex- 
penses for ground transportation. A 
typical time allowance for a pilot on 
the Cliicago-N’cw York run, UAL says, 
is this: 


TOTAL 10:24 


.-\ftcr working that schedule three 
successive days, pilots have four days 
off. 

.\LP.A’s retort would be that the 
above is an "ideal" schedule, and that 
the Chicago-New York route is only 
one of many. On the New Y'ork-Wasli- 
iiigton run. for instance, conditions 
would be different. There, with a flight 
time of only 50-60 minutes, a pilot 
could make four roundtrips a day and 
uot exceed his eight flying hours, but 
still be on diitv 16 or more hours. 
.•\ctual!v, that has happened more than 
once. To increase tfie fatigue, a pilot 
on the New York- Washington route, 
with stops at Philadelphia and Balti- 
more. has been known to make 13 in- 
strument approaches in one day- 
► Fiill House- ’I'ho.sc arc the things 
that Clancy .Saycn. not too many years 
remosed from piloting himself, con- 
templates as he swivels around from his 
desk m a tiny room abo\e a real estate 
office and looks out over the grubby 
back yards of Chicago’s South Side. 
In a way, .M.P.-Vs tieadquarters are 
symbolic of what Saven thinks has been 
the progress of the association in 20 
sears, and of what Saycn thinks is the 
pilots’ present position. 

The Air Line Pilots .\ssn. is a large 
organization, with about 70 fulltime 
employes. But they arc scattered. The 
"President's Depar'tmcut" is above the 
leal estate office on 63td Street, .i fesv 
doors from Kedzic .\vc.. a good five 
miles from the Loop. Saycn is still oc- 



SWANK AIRLINES TERMINAL 


Scheduled for completion in less than two 
I'cais. this imposing $5.S.milUon aitlincs 
tciminal hiiildiii| is planned for lower 
Manliattan, New York. It will have pro- 
vision for a heliiwit. Tenants will be 21 
scheduled and nomchedulcd airlines, inehid- 


uill cover more than 25,000 sq. ft. Paul H. 
BrJilain. first vice president of Eastern Air 
Lines, has been made president of the termi- 
nal corporation. ’I'he new facility is deemed 
necessary because the city's present airlines 
terminal can only take care of the needs of 
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DARNELL 

CASTERS 


Darnell Dependa- 
bility assures sav- 
ings, service, safety, 
speed. A caster or 
vrheel for everyuse. 
You are sure to find 
the exact caster or 
vrheel for your indi- 
vidual requirements 
in the Darnell line. 



cupj ing the same office in the back of 
the building, he used as executive vice 
president, because Behncke has not 
relinquished the key to the president’s 

Diagonally across the street, above a 
hardw/are store, is the “Administrative 
Department," which embraces coun- 
cil coordination, engineering, employ- 
ment agreements, accounting, grievance 
and conciliation, education, legal and 
pension, On the same side of the 
sheet, a few doors nearer Kedzie Ave. 
and above a five-and-tcn-cent store is 
the publicity department and the of- 
fices of the affiliate unions. 

'Fhe three walk-up offices are fully 
staffed and equipped, but they are so 
greatly overcrowded and communica- 
tion between them is so necessarily in- 
convenient that work is Hampered. The 
headquarten has outgrown its sur- 
roundings. 

Similarly, ALFA has members well- 
equipped to handle intelligently all the 
problems confronting pilots today; but 
in the past their work, and communica- 
tion among them has been hampered 
by the organiration of the association, 
with one man trying to carry the en- 
tire load. And in Saven's view, the pi- 
lots out on the line also ha\ e out-grown 
their surroundings— Decision 83. 

ALFA’s own working conditions will 
be improved when the new headquar- 
ters building is ready, probably late 
this year or early next year. To Sayen 
and his colleagues, the pilots’ working 


conditions will not be improved until 
mileage increase determination is no 
longer an issue but a rule that pilots 
By by. 

ATA Studies Pool of 
Carrier Spare Parts 

Members of Air Transport Assn, are 
making preliminary reports to ATA on 
whether they want a cooperative pool of 
low-turnover inventory items— so-called 
"insurance’’ items. 

The idea of maintenance supply pool- 
ing by the airlines has been sparked by 
ATA’s Edward Kelly and by Capital 
Airlines and Fan American World Air 

Preliminary survey the airlines are 
now working on would list all "insur- 
ance’’-type maintenance and repair items 
worth $500 or more for postwar type 
transports. Survey will show how many 
units are available, their unit value, 
whether or not they are practical for 
pooling with other airlines, and whether 
an item is so modified by one airline 
that others couldn’t pick it up from the 

E arts pool. All engine parts and assem- 
lies are excluded, because turnover is 
too active to make pooling of these 
practical. 

Airlines are turning in individual re- 
ports to Kelly, executive secretary of 
the .ATA .Aitline Finance and Account- 
ing Conference. 

The survey will show if there ate 



AIRLINER AMBULANCE 


Stretcher kit for carrying pab'euts aboard 
Chicago & Southern Air Lines’ Coostella- 
Cions takes up three seats, with fourth 
being used by nurse. Foam rubber bed 
has been sl>u|>cd to fit seat area. AitUne 
provides all linens but arrangements for 


ambulance service at terminal points must 
be made by the passenger, C&S has used 
tbc facility for Bring a number of stretcher 

the bed is carried in the Cotmie’s belly com- 
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enough “insurance itciiis " carried by 
each aitline to justify pooling. If the 
airlines decide there are, they plan to 
set up some for a regional warehousing 
cooperative. For example, United might 
stock little-used spates for airlines with 
routes in the Chicago area, Eastern in 
the Miami area. TWA around Kansas 
Citv, Capital in Washington. 

Research on the project is handled 
by the ATA stocks and stores subcom- 
mittee, in collaboration witlr airline pur- 
chasing departments. 

Tire idea lias beeir discussed for years. 
Recent rapid growth in value, complex- 
ity and variety of airlines' investment itt 
spare parts on hand and oit order gave 
the airlines a final push to decide now 
whether or not pooling will save money 
on both inventory outlay and operating 
efficiency. 

Some airlines have been skeptical 
about the systenr. They say that when 
an aitline wants a part, it is wanted 
right away, and airlines modify many 
parts to suit their own preferences, thus 
making them non-standard. 

PAA Liberia Crash 
Cause Still UnknoMU 

Pan American World Airways has 
not reached any conclusion as to the 
probable cause of the Constellation 
crash in Liberia last June which killed 
all 31 passengers and crew of nine. 

PAA Atlantic division manager 
Horace Brock, said at the recent Civil 
Aeronautics Board accident hearings 
that the plane wa.s “pr^erly cleared 

Crawford, had 7,817 flying Irours and 
had made previous trips over the fatal 
route; plane had eight Irours reserve 
fuel when it crashed. 

PanAm had operated in Africa for ten 
years without a death or injury, and 
had operated around the world for over 
three years without fatalitv. 

New York -Havana 
Permit to Cubana 

The Civil Aeronautics Board in a 
3-to-O decision, has given a Havana- 
New York air carrier permit for three 
years to Compania Cubana dc Aviacion. 

Cubana is part owned by Pan Ameri- 
can World Ainvavs. It will compete 
with National an^ Fastenr, So C.AB 
insists, in granting the permit, that 
PanAm and Cubana shall not reveal 
their relationship in publicity or help 
each other in sales. PanAm is also to 
continue divesting itself of its 42% 
stockholding in Cubana. 

C.AB F.xaminer J. Earl Cox had 
recommended Cubana for a 5-ycat per- 
mit, over the other two applicants- 
Aerovias "Q” and Expreso Aetco Inter- 
Amcricano. 





They threw the works at Mystik Tapes last time. During 
World War II Mystik Cloth Tapes supplied 65% of the total 
needs of industry and the armed forces. Sun. rain, salt 
spray, corrosion, abrasion . . . Mystik proved what it can do. 
The terrific protective shipping problems of today’s 
military supply again are being met by the full 
line of pressure-sensitive Mystik Tapes. Write for full 
information and samples now. Mystik Adhesive Products, 

2643 N. Kildare. Chicago 39. 

Mystik Cloth Topes • Mystik Poper Masking Topes • Mystik Protecto-Mosk 
Mystik Dri-Pipe • Mystik Spro-Mosk * Mystik Sond-blosl 
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Needs 

DRAFTSMEN 

ENGINEERS 

With 

Aircraft Experience 

On 

• AIRFRAMES 

• CONTROLS 

• ELECTRICAL 
INSTALLATION 

• POWER PLANT 
INSTALLATION 

Also 

Stress. Weight 
and Vibration 
Engineers 

IXoa & Holidayi. Baal OpponoBltr 
Rapidly Eapoadio? Helicoptar In* 

Wrllt, Olrlng DtKIIed Rasumt ol 
Erperiaoca d Educolloa fo — Eagl- 



A Philadelphia Subyrb 
NEAR SWARTKMORE 


SHORTLINES 


► Air Transport Assn.— A'l'A Counsel 
Stuart G- Tipton asks the House Ways 
and Means Committee, considering the 
customs simplification act (H R-1535), 
to allow "informal entry" of goods 
valued under S500, goods on the free 
list not subject to customs, and let air 
carrier make informal entry on behalf 
of their consignees. Air arrivals in tliis 
country subject to customs inspection 
numbered 580,609 passengers last year, 


► Colonial Airlines— Colonial carried a 
record 28,050 passengers in July; do- 
mestic passenger miles gained 20% 
over a year ago to 5,892,398. mostly due 
to increased DC-3 seat capacity from 
21 to 26. 


► Mid-Continent Airlines— MCA earned 
a net profit of $133,600 or 32 cents a 
sliare the first half of this year on its 
trunk routes, compared with $154,284 
a year ago. A reported net loss of $48,- 
424 on its local service route, after al- 
lowance for tax saving attributable to 
the loss, reduced the company’s net 
profit to $85,176 or 20 cents a share. 
MCA says revised mail rates on the 
local routes will mucli improve the 
line’s reported tamings and finances. 

► Pan American World Airways— .\ 
PanAm spokesman says carrier is not 
worried about coming competition from 
the jet Comets of British Overseas Air- 
ways. Pan.Am will buy Comets, too, if 
needed. 

► Pioneer Air Unes-Pioueer lias re- 
sumed service to Mineral Wells, Tex., 
following improvements to taxi-w.iys. 
CAA inspectors closed the field July 3 
until it should be improved. . . . 
Pioneer asks CAB for nonstop service, 
Abilciic-Austin, service to Monahans 
from Midland-Odessa, and permission 
to scr\c Brownw'ood as alternate point 
between .Abilene and Austin. 

► Sabena— Belgian airline plans service, 
New A’ork-Cologne-Stuttgart; also Bar- 
celona starting October. 

► Transocean Air Lines— Transocean 
has started scheduled service on its U. S. 
government contract to serve the trust 
territory of tlie Pacific Islands. Con- 
tract is effective through June 30, with 
options to the government to renew 
through 1956. Transocean is giving 
similar service along the .Aleutian Is- 
lands chain under Navy contract. 


ENGINEERS 

wanted at once 
for 

LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 

by 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles, California 
Columbus. Ohio 


Unusual opportunities for Aero- 
dynomicisH, Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of 
aircraft engineering. Engineering 
skills other than oircroft moy be 
adaptable through poid training 
program. Also openings for 

Recent Engineering College 
and Technological Graduates 


Long-range military program of- 
fers fine chance for establishing 
career in aircraft while aiding de- 
fense effort. Transportation and 
established training time paid. 
Salaries commensurate with ex- 
perience and ability. 


Please include summary of 
education and experience 
in reply to: 

Engineering Personnel Office 
SECTION 3 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles Intemolioiial Airport 
Los Angeles 45, Calif. 
CoMus 16, Cilia 
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AVIATION CALENDAR 


Sept. J-7— Royal Aenjnaiitical Sodety-IAS 
third international aeronautical conter- 
ence, Brighton. Sussex. England. 

Sept. 10-14— Sixth national instrument con- 
ference and exhibit sponsored by the In- 
striiincnt Socictv- of -America. Sam Hous- 
lon Coliseum, Houston. Tex. 

Sept. 10-16— Seventh annual general meet* 
iiig of the International .Mr Transport 
.\ssn.. Westminster School. London. Kng- 
land. Program includes one-day visit to 
SB.AC Famborough show. 

Sept- 11-16— Twelfth flying displav and ex- 
hibition of the Society of British Aircraft 
Constructors. Famborough, England. 

Sept. 15— -Mr tour to Vanliicwl Island. 
Mass., sponsored by the Nantucket Flying 
Club, Nantucket iMemorial .Airport, hfass. 

Sept. 17.19— 15th annual convention of the 
Iiilematinnal Northwest Aviation Coun- 
cil, Jasper National Park. Alberta, Canada. 

Sept. IS-IO-Mceting of the meteorology 
committee of the Air Transport .Assn., 
Crqxtonc Lodge. Denver. 

Sept- 20-.Aviation Writers .Vssn. luncheon, 
with featured guest speakers. VA'ings 
Club. Motel Biltmorc, N. C. 

Sept. 26-28— Fall meeting of the .American 
S,K-ietv of Mechanical F.nginccrs. Hotel 
Kadisson. Minneapolis. 

Oct. 2-4— Seventh annual aircraft spark plug 
and ignition eonfcrcncc sponsor^ by the 
Champion Spark Plug Co of Toledo. 

Oct. 5-6— Annual national aeronautical 
and engineering display and aircraft pro- 
duction forum, sponsored bv Societv of 
Aiitonioh'vc Engineers. BiltTnorc Hotel. 

Oct- 8-10— Special conference on aircraft 
electrical applications, sponsored by the 
.Sir transportation committee of the 
.Smcrican Institute of Electrical Engineers 
and the Los Angeles section of the Insti- 
tute, Hollywood’^ Roosevelt Hotel. Hollv- 
wood. 

Oct. U-12-1951 conicrence on airport 
management and operatirm. Universitv of 
Oklahoma, Norman, Okh. 

Oct- 16-17-Fourth annual New York State 
ciinfercnce on airport development and 
r.pcrations, sponsored by the N. Y. State 
Dipl, of dommerec, N. Y. .Aviation 
Trades .Assn,. Assn, of Trnvns of the State. 
Conference of Mayors, Conntv Officers' 
Assn, and the N. Y. State Hying Farmers. 
Onondaga Hotel, Syraaiw. N. Y. 

Oct. 20-50— Air Industry & TnmsjMtl 
;Assn. of Canada annual general meeting, 
Scignir,n' Club, Montebello. Quebec. 

Oct. 24-25-1951 annual convention ol the 
National Assn, of State Aviation Officials, 
Ari/ona Inn, Tucson. .Ariz. 

Oct. 3l-Nov. I— Society of Automatic Engi- 
neers, fuels and lubricants meeting, Drake 
Hotel, Chicago. 

Nov. 7-Annnal Wings Club Dinner, Wal- 
dorf-.Astoria, New York. 
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For details of our Quick Coupling Connectors and Panels 
Send for Catalog Section 23 C 
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RDRUP & PARCEL, I 


AC SPARK PLUG 
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Aircraft Co. 

lory equipment. Oui 
line is turning out 


Are Available for 





MORE PROJECTS . . . 
for you AT MARTIN ! 

ENGINEERS'^ 







AERONAUTICAL ELECTRICAL 

*,» FRAME STRUCTURE ‘ L*NUU«S^OJ*R A 

EQUIPMENT AND POWER PLANT INSTALLATIONS 
ELECTRONIC AND ELECTRICAL SYSTEMS 
WHEELS AND BRAKES MECHANICAL COMPONENTS 

Personnel are neet^erf in the lelloy/ing elassilieations; 

DESIGNERS DRAFTSMEN 

PHYSICISTS MATHEMATICIANS 

THE GLENN L. MARTIN CO. 

Wanted 

ENGINEERS 

SCIENTISTS 

Unusuol opportunities for outsloniling 


Address all correspondence to 


£A0D#VEAR 

AIRCRAFT CORPORATION 

AXRON 15, OHIO 


iS 5 fS 

FOB SAU 



Jcticc 

AIRCRAFT GORP. 

AIR-FRAME ASSEMBLY 
JIG AND^FIXTURE 
SUB CONTRACTS 

ISO YEARS SUPERVISORY 

‘^Y'SR'Ksr 

loHCC 


EXECUTIVE AIRC 

DOUGLAS-C-47A 

EXECUTIVEToEmG-B’-lY-G^^ 

,s. 

LODESTAR 

Originol Foctory CoxTcrsiOR. Uw Air Frame & Engine Time. 

BEECHCRAFT-D-18-S 


Stewart Warner 
Super Heaters 

24/28V Nor 790C. 7911 

Cabin Heaters 

789MG 

Gyro Instraments 

(Bonk and Climb. DtrecItOBo]) 


LTD. 


LOCKHEED VENTURA 

^ToraczAiriv^^rKraioiT™ 




WANTED 

eeh 01 BS end Ueklieed 
Hove execuMTe type DC-3 


Everything advertised 
on our premises. 

1. Lockheed Lodestors, 1 eiecuti>e. I 

2. 2 only 1830-94 Piott 8 e Whitney En- 
gines conveited for DC-3 installation. 
Complete with all accessories. 100 hr. 
worranty. Condition new. 

3. 2 only 1820-56 Wright Engine. Com- 
plete quick change units. Convert 


FOR SALE 

NEW ^ ELECTRI^ RANGES 

P. O. Box 7SI, GRAND CENTRAL STATION 


BEECH 

tfcW DOUGLAS 
' LOCKHEED 
WINGS INC. Ambler, Pa. 

GRUMMAN GOOSE 
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mVilEM WORK MILABLE FOR AIRCRAFT FNGliFRS 

You nay choose Airplane, Helicopter, 

Missile, or Propulsion Work 

openings exist which will challenge your creative ability in Stress Analysis, Flutter Analysis, 
Aerodynamics, Thermodynamics, Servomechanisms, and Design. Top starting pay . . . ropid 
advancement bosed on individual merit . . . liberal employee benefits . . . cost-of-living bonus 
. . . bonus for extended work week. 


Send postcard, letier, c 


e tor application to: 


MWNELL^ 


.,.^'otdtcon 

AIRPLANES AND^'HELICOPTERS • SILOUIS 3,KO 



Your Inquiries to 
Advertisers Will 
Have Special Value . . 

— for you — the advertiacr 
— and the publisher, if 
you mention this publica- 
tion. Advertisers valne 
highly this evidence of 
the publication you read. 
Satisfied advertisers en- 
able the publisher to se- 
cure more advertisers and 
— more advertisers mean 
more information on 
more products or better 
service — more value — to 
YOU. 


MECHANICAL 
STRESS ANALYSTS 

Unusual opportunities ioi 
important analytieol work 
on HELICOPTER transmission 
syaiems 

ALSO 

many openings for qualified 

Mechanical dr Sfrucfural 

DESIGNERS 

DRAFTSMEN 

CHECKERS 

LOFTSMEN 

Send detailed resume to 

Firsonnel Manager 
XJMSN ilRCRAFT CDJP. 
IISOH LDCXS, COM. 


ENGINEERS • 
• DESIGNERS 



Employment Manager 

LEAR, INC. 

110 Ionia, N.W. 
Grond Rapids, Michigan 


"Opportunity” Advertising: 
Think 

"SEARCHUGHT" 

First 


STRESS ANALYST AND 
LAYOUT ENGINEERS 
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|2-280^«- 


price $2750.00 


CAA.OI 
fflepi blower 
They ho 


• had ACES 

lubrlcotiOB 

.corporaTed. 


cells osd bare beea prepare< 
:e on Above $2600.01 


APPROVIB OVERHAULS 

...hies.'*'’""**: _ 
EHCINE SALES CARRY OUR 100 ht. WARRANTY Al |1 ^ 
R ENGINE SERVICE, Inc. % ^ 


r-STOWARDCO.-, 

Exporters 

SPECIALISTS IN EILlINd 
OVERSEAS REQUIRIMEMTS 

■ AN Hardware 

• Aircraft Ports 

• Electronic Ports 

• Electronic Equipment 

32 Freni St.. New Terk 5. N.r 


3 LOCKHEED LODESTARS 


PBY5A Specialists 



Complete Overhaul & Maintenance 
Sales — Service — Parts 
We have many complete PBY5A Aircraft 
Prices starting at $15,000.00 each 

Soutliern California Aircraft Corp. 

302 Ph: Ontario 6‘387 1 Ontario, C 


AIRCRAFT i ELECTRONIC 
EQUIPMENT 

As a leading supplier we offer a 
complete line of 

BRAND NEW INSTRUMENTS 

ff.'WT. * IMSTRUMIKTS 


ENGINE INSTRUAtENTS 
INVERTERS 
PRECISION AUTOSTNS 

RATE GENERi 

SYNCHROS 




GENERATORS 






Write for camp/ete IMIngs 
AW littlrtfme^ Mar^S^PereAerRd 

WUX Gr^ Neck, N. Y. 

INSTRUMENT ASSOCIATES 


R2800-7S [KOINES 

OIIIINU NEW CONDITION 

CHARLES E. MATHEWS 
& CIA., INC. 

P. 0. Box 223 
Int'l. Airport Branch 
MIomi, Flo. 


-tXieuTIVE INTERIOR LODESTAR 


RANGER AIRCRAFT ENGINE 
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Watch our future ads for further listings of oil types of aircraft parts! 


One of America's largest stocks of UNUSED 

AIRCRAFT PARTS 

We own and offer all parts listed — plus many thousands 
more — stocked in our Baltimore warehouse! 


PRATT & WHITNEY 
AIRCRAFRT ENGINE PARTS 


ELECTRONIC COMPONENTS 


MISCELLANEOUS 
AIRCRAFT COMPONENTS 



ir Send us your material lists for screening! 


WRITE— WIRE— PHONE 


COMMERCIAL SURPLUS SALES CO. 

4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND 
TELEPHONE: CURTIS 3300 
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LETTERS 


Fiammable Fluids 

We were most interested in the July 16 
Aviatiok Week and the article on our H-2 
non-Bammable hydrauUc fluid. We have al- 
ready had many comments and inquiries re- 
garding our fluid, as a result of this publicit)-, 
and we look forward to receiving many more. 


lent presentation of the facts concerning 
oiir product. Mr. Ceoigc Christian is to be 
complimented for having done what we 
consider an outstanding job. 

Frederick H. Lee. Jr. 

Sales Manager 

Industrial-Aviation I>iv. 

R. M. Hollingshead Corp. 

Camden 2, N. f. 

It was with considcrahic surorisc that wc 
road the title of the article “The Hydraulic 
Muid Tliat Will NOT Bum" on page 54 of 
Aviation Week for July 16. 1951. We 


ing that there are aviation hydraulic fli 
that will not bum under any conditions. 

Without attempting to pass on the use- 
fulness of H-2. we would like to point out 
that it does have a Rash point of 290 de- 
grees F. and a fire point of 295 degrees F. 
hv the Cleveland Open Cup Method. 
These results were obtained at an independ- 
ent laboratory and arc quite at variance with 
the statement in your article, "practically 
speaking, the fluid has no flash point.” 

We fel that you would have been better 
advised to have referred to the fluid as a 
"iion-flammable type" hydraulic fluid and 
that such a reference would be much less 


Organic Chemicals Div. 
Monsanto Chemical Co. 
St. Louis 4. 

R. M. Honingshetd Corp. 

Camden, N. J. 


Dr. V. Esposito of our Research Division 
has received a copy of a letter to you from 
Mr. J. K. Graver of the Monsanto Chemical 
Co., in which he . . . (says) that out H-2 
hydraulic fluid is not non-flammable. He 
(points out) . . . that H-2 has a flash-point 
of 290 degrees F„ and a fire-point of 295 
degrees F., by the Cleveland Open Cup 
Method. 

As anyone familiar with the Cleveland 
Open Cup Method know, it was developed 
and is used as a means of determining the 
flash-points of various petroleum products, 
so that they may be compared. H-2 is not 
a petroleum product, and it therefore logi- 
cally follows that this test method would 
not be suitable, and should not be used in 
determining the non-flammability of such a 
synthetic fluid, or any other synthetic type 
hydraulic fluid. Instead, a universal flamma- 
bility test should be used, which will apply 


to all fluids, re^rdless of type. This fact 
has been lecogriiEed by the Civil Aeronau- 
tics Administration, and they have expressed 
the some opinion in the "^nclusitms” sec- 
tion of their Technical Development Re- 
port No. 142 titled, "Detemiination of 
Ignition Characteristics of HydrauUc fluids 
Part II Flammability Reference Scale." 

Until Match of 1949, the various mann- 
facturers competing in the development of 
non-flammable and non-flammable type 
hydraulic fluids devised their own methods 
for determining the flammability of their 
products, and quite naturally were pleased 
If the particular tesb they developed proved 
that a competitor's product was infenor. At 
that time the CAA decided that the evalu- 
ation of non-flammable hydraulic fluids 
warranted some investigation on their part, 
and the CAA Technical Development and 
Evaluation Center at IndianappUs began an 

for evaluating the various fluids available, ns 
to their degree of non-flammability. 

In April of 1951, they issued their report 
No. 64 titled, "Determination of Ignition 
Characteristics of Hydraulic Fluids Part ! 
Simulated Flight and Crash Condition." In 
the conclusions of that report they slated 
that a standardized procedure for testing 
and determining the relative ignitobility of 
hydraulic fluids was apparently possible and 
would be desirable. 

Part II of the report was issued in May of 
1951 and covers tfie method they have de- 
veloped for rating fluids, by introducing a 
sufficient amount of hexachlorobuhidiene 
into any given fluid to make it non-flamma- 
ble. Bv use of this rating method. H-2 is 
the onlv presently available hvdraulic fluid 
which carries a Flammabilitv Reference Scale 
rating of O. In other words, it is the only 


non-flammahle. 

The R. M. Hollingshead Coro, has never 
claimed that all oonsrituents of H-2 are non- 
flammable. Bv use of the Cleveland Open 
Clio test the water content of H-2 is driven 
off by continued apolication of heat. In the 
absence of water, the ethvlene glvcol con- 
rtihient of H-2 will vanorize and flash at 
295 deeiees F. Inasmuch as such a set of 
conditions is never encountered in an air- 
plane hvHranlic avatem. or in an .aircraft 
fire, we do not feel such a test is pertinent 
in evaluating our fluid as to its non-flamma- 
bflitv. A 1’hnratorv tc«t should simulate 
service conditions, and in an aimlane hy- 
dranlic system which ruptures or develops a 
leak in some wav. the hvdraulic fluid as an 

siibiected to an arc of flame in producing a 
fire hazard. The fluid is not first broken 
down hv hniling or heating for an extended 
period of time. 

When H-2 is considered as a complete 
hydrauUc fluid, it will not bum. This has 
been conclusively proven in accidents in- 
volving Naval aircraft wherein airplanes and 
lives have been saved because the airplane 
was equipped with ethvlene glycol-water 
base fluids rather than petroleum fluids. 

, In view of the above, we feel that we are 


fully justified in classifying the H-2 as a 
truly non-Bammable fluid and in stating that 
it will not bum, and we shall continue to- 
do so. 

W, V. ScHotz, 

Technical Representative 
Hydraulic Section 
Industrial-Aviation D 


4. Hollingshead I 
den 2. N. }. 


Corrections 

Reference Aviation Week, July 16, 
1951, in youi article and table on page 72. 
"U. S. Nonscheduled Airlines 1950 Opera- 
tion," you show Airline Transport Carriers, 
Inc., as “D." or "disapproved." 

Airline Transport Carriers, Inc., was 
granted an individual exemption the 
Civil Aeronautics Board effective July 5, 
1951, to continue large irregular carrier ac- 
tivities for two years, 

Wc appreciate that the data on your 
table or chart might have been compiled 
prior to the approval date of this exemption, 
in which case your notab'ons should have 
shown out company as "NA," or "no ac- 
tion." However, at no time has Airline 
Transport Carriers’, Inc., application been 

'■ ■■ Consequently, we would 

ite a conection on tire above 

A. I? Knoche, Secretary-Treasurer 
Airline 7'ransport Carriers, Inc. 
Lockheed Air Terminal 
Burbank, Calif. 

(As previouslv noted Aug. 6, page 5. tiie 
cnor was made bv the Air Coach Transport 
Assn, in an exhibit prepared for Capitol 
Hill.— Ed.) 

It has been called to my attention that 
tlic folownng statement was published ir> 
•Aviation Week . . . 

“Maj. Cen. Kenneth P. McNaughton. 
USAF, will retiic soon to a farm at Middle- 
burg, Va. Current assignment is Deputy 
Comrrranding General for AirTraining Com- 
mand, Scott Air Force Base, Illinois." 

you that I have no in- 

ON, USAF 


n your 


Praise 

. . . We are very pleased witli the fine 
article which appeared in AvranoN Week 
recently on the new control system which 
has been developed by Dr. Frederick W. 
Ross of our aeronautical engineering faculty. 
Wc wish to extend our appreciation for the 
cordial and efficient han^ng of the matter 
by your technical staff. 

C. J. Steiner, S. J., President 
Universitv of Detroit 
McNichols Road at Livemois 
Detroit 21. 



teclinical bulletin 


MOTOR ACTUATORS FOR AUTOMATIC FLIGHT 

Today's aircraft fly on the edge of human capabilities and endurance. 
A transition from conventional piloted aircraft to pilotless types is taking 
place. The development of foolproof power units to actuate controls is a 
primary factor in the achievement of automatic flight. These units are being 
designed and produced by EEMCO in close cooperation with the builders 
of tomorrow's aircraft. 


Rotary Actuator for Rugged Duty This Rotary Actu- 
ator was designed for trim tab actuation in a long range 
bomber involving the most rugged duty cycle. It operates 
almost continuously with the automatic pilot. Requited 
duty cycle is one second full load, one second off and one 
second full load in opposite direaion, continuous. Silicone 
insulated and high temperature materials used ihioughouc. 



Stabilizer Actuator for Large Jet Fighters This unit 
incorporates two motors of diffetent size, driving into 
individual gear reductions to operate (he screw jack. Small 
motor of I/IO h. p. output operates almost continuously 
with automatic pilot. The large intermittent duty 5.J h.p. 
motor provides manual operation of screw jack by pilot 
for maneuvering. 



Double Motor Power Unit This unconventional system 
operates the horizontal stabilizer on a turbo prop aircraft 
of recent design. A small continuous duty motor of l/15th 
h. p. operates through a gear teduaion in conjunction with 
automatic pilot. Large intermittent duty 5!4 h. p. motor 
with direct drive of 12,000 rpm is used for manual operation. 



Rotary Actuator Package This system provides manual 
or automatic pilot elevator operation on one of the latest 
jet fighters. Totally enclosed in box equipped with mounting 
bracket it incorporates motor, magnetic clutch, radio noise 
filter and brake. Gear reduction, and auxiliary gear reduc- 
tion operate adjustable travel limit switches and position 
indicator. Output rpm at } inch — pounds loads, 2500. 
Weight, complete, 5U pounds. 



FEA4CO helps you build for the futore 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 
4612 West Jefferson Blvd. • Los Angeles 16, California 


, SPECIAL MOTOR DESIGN 


'development 


.MANUFACTURING 
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Sweeping past 
the 1,000,000th 
hour 


O VER a target in Korea, on a flight from an 
American base — at home, in Alaska, in 
Japan or somewhere in Europe, or from the 
deck of a Navy carrier, an unknown jet pilot 
has just made aviation history. 

Reports just tabulated from fighter squad- 
rons ail over the world record that 
Allison-powered jets recently swept past the 
1,000,000th hour mark to establish another 
first’’ for these famous Allison J33 and J35 
Turbo-Jet Engines. 

More than 10,000 of these high-powered, 
battle-proved engines are piling up a record 
of availability and reliability never before 
equaled. They lead the world in experience- 
in actual time in the air. And, even more 
important these Allision engines have met and 
have exceeded every military specification for 
operation and performance — under the stern 
test of combat! 



Builders of J35 Axial, J33 Cen- 
trifugal Flow Turbine Engines, 
the J35-A-23 Super-Jet and 
T40 Turbo-Prop Engines 



INDIANAPOLIS, INDIANA 


GM 


GENERAL 

MOTORS 



DEFENSE IS EVERYBODY’S BUSINESS — AIR POWER IS EVERYBODY’S PROTECTION 



